d L'V JI j '/i l A 


"A-!*.^jjJl AailLall" L_jt& ^ya ^ “ jjJ>*Jl J^jlill IgJ — (iljJj ^jOJ 

^ j_ii£ ^A LuJlc. Lo^ij ta^i^S I\ Cjljlwill ^A iA_i^.jJi A^_al£-aJl a_A itn c_Aj 

IAa AjaILjlSI dll ngII ^A -lajaXall ^ ^ laj ^All ; AjIa Ukji 

. dllAV I ^JA JlJ,l*J A^^lj^ul) A^lfLJl (JlikA ^-3 (jjVkl j\l <ja 4 > <*1 > n*k 1 fl CjIc. J*y <0 . 1^.1 jJ 

jjjj dilAVl J^Ui-a •ja JfU 4jAb_jljjull aajISaII ^Siu J <JU diLiAj 

, j2±J\ l_dL*J 1 ^jjq Aj.» jilall 4 mill A-JauVl AjIa^ i** i,y\ n%l ,^3j t i.-lAsk (jA ^UjVI ^ 

A ■v^K.a 6 jljl ^_3 el y i>) 4^^1 jjJI Aj^ISajI CjLoALaA 

(J_LigJ 4_aj^Lcj 4^l^iS/l (j-iJ CjI&UJI ^ Aj-^Ljil Ajjcniall 4 _lllJI ^ic JalA^Jl jl lIiIAVI 

A a*Al£-a]l dii-j uiL-J i- i jli jJ jaua. j ■—a j) >» iiililj jjjaj Vj A-mJl A ^ It ‘iV 1 

Ajal^ V 3 I 3 . 4^1*1% a li Ajji^jLlI CjUjIumJI q jj Cj^£.Ia15I j CjIAVI dll j! ji*j Sjljl ^gA a^^jjaII 

.C^IAVI (J^LaaI Aj^L-sjAI ^ S^A-lA^ 

(^j^LiaiA ^ja .Ij-ljcl A_i^.A a-3LSa]! lIiI >J )3 ^ ^ ^ Aj_uIa Aja.U. t AaLc- Ai^AaJj 

-lal (JLo&Sft jl Aiii-ill CjIAVI *1^3 AAjI^JI jaI^II pI^aw tA^la]! CjIAVI 

Jl ja'1 ^aIuiaII iAL^Xj t n>.>**n u-A^-uJ LiJaJl . CjlAVi oJJ ^ ^ W.'l a ] ' (jAt 

L_i.ii.ii j o-lj. 1 ^. ^^3 S-ljJjk CjIAV -lafcljall ^gA djl^iAi. ^ja 1 ^ ivl i <o j Iaj A-jjLiill 

. A jLiaVl l^_llal^A 1 ^_j A Hn jA dijl^ ^Ull AjaculaH CjIAV^ j^\ (ji* (Ji-aill 

Ijj —^->aj <. t lllVn Iaa 4AjC.1j^ 11^ A-ixiliail dil w .n't•% all ^ja CjIAV 1 (Allj ^Jia JJjJ 

Jjj ,SJ2—jj 3 djlAVI lIIIj jttl ^>A AaJl A uuUaII Aax-uUl A-clAlj jIjjIaV 

A—L.UI1 jl ^UiUI JjJl ^ A-cljJ^ll Ajjluiiyi Ada-al] ^aIiaaII jLaiC-V^ 
J_JLq JaI&j ^jl L ■ >.>jj .^LaSJIj * Ijili ^gAlSJIj I aJaI£Ha SJjI ^»iaj A^l^JI 

full i^ja (Jjfill AjjciiUI eljC-Vl tjjAc oAjl jSa A_a.j^j AIaISIaII 4,-JrajS /1 liiii 

; a j i hll ^Iju-ftVl u—L JlUaJt Jc. 1 J& iiu*J I_£ ^ 1 -J AaI^’i^ j 0 JlA AjJk£- ( ^3j . CjI-LUaJI 

.Ubjl^jiliAj ^ 3' Aj'% a!1 


V 



£ 11 


—all (J^^li ks-i a 3^.1^ i^oi^jl) ^Uaili ^LaALjlaI ^11 ^p^C. 33 ^ 1.3A 

dll—VtAii ^LdAjM (_£d dil-Xnxdl j* A^lliyjl j Ajjydxa.il djlc.1 j j]l ^3 £-*-*> jail ^3 

J —4 C 1 —4^J cr-^ j— jVI ^Jl— j a! jlS Li^ £*J j jUaj ls^~ a_^1£^JI 

.4_i2k.j]jJ A^3ldJI cLiLjjIjjJ ^c. 1 jjjl J > a ^ ^ jjj^Tt .ii^ll 

^j^joJa _Jl j__*a 3^Ji ^3 Ajxjj^aJI c-l.lC.S/1 *LlqAI jc JjljLoj ^-olj .^allc. ^C- j Ja^j ^3j 

^1-J ^-*L$JI dldVllI (^paAJ c*lli$3 i^palj^Vlj (JjojI j (J^jS/1 AjL-aLa dlliVI jC. jjLil! 

(_>S ^ lfl iulaJ JUXl Aji-ula jA dAjddll a3A .Ap^^ljjJI Aj^aK^li Jjl ^ ) Aj^jl ^ * i » 1 

$> y^- jA Aj 3 dlj idll a_jl^j jj£j JLa-& (j£ ^3 1 ^ Qjj Wi ^^j^dill jp 3i i ji^La jl jLuj 
4 a.UJI ^ II a\—LiJ^\ (J^oUdll fUa*Yl 1-iA .Wiij . Ajcl^jJI jl A ja-nliil AjjaJI j-o diUj 

dlj/ L . •> nil <^3 j^Aj-oil ej* (jJalj-aI j diljdaJl ^3 

Ijj (^taLjj pk.j]jja]l 4-t^Kall Jla-o ■.?.!% >11 jjU j^Uiajyi jjJaxjj (Jj i^JjiJ)l\ <JC.ljJI 
A. '■i-n. \ A, j. r~_ A_ix^aJ L lH-aoj A-^jijJ A-a.il ^ .nil ^xJxtill ^3ilil jli ^^ikS/LlJ £ 

^^lail A x i) InH <-. 1 UaJ lAA j 4_a-3l^«cill p. y^- (Jl^q ^3 4pl£ ^jJC.^lLdj] j^/i ‘ ■ Jl 

, ' ' 

,JM^J J I J i l^jjjjUA^ j J^LIjlII ^k)a ll 1 a i ^J_ljl A ^1 VI ^±U1_ ^3 y J-<JI 

—C-VI _1c. JaltiJil JLjLxjI 4jl_^. ^3 UL^ I^A ^i-tfUj ^ • 1% 5'^ 

^^3 aj jk-^j A_^^2k (y* A -vj-v djLii^ljL-aji ^ jUJVIj 4, V ;,U I 

. a^q-luL^JI cjI jl jiJI ‘^lL\ 

A —^31^ajI (Jl —^ja ^—k cUjlj (Jjfljx>iAll <_JjjJj (jji jl±Mjl I .^A 

^.1 olxJl *-Ljj J £-3 joj (j^-Jj »lA3jC-j A^aljLJi jpli-u ‘ — a AjjjaJI 

A_Ji£r L-ijjjj uJjjjLd (.J^j A_iikjljJi A^3l^«Jl ^ S^iA.11 j l_ njAill aJI 

jjl »-**a i&L^jVI 1-iA A-ajai 3 A^il^cJ' £c_*I^j ^3 j a^ljj 

«^o<jI^a1I cJA (_^u ^3 e y^. i ^-JaLall ^3 La£ t n^ll ^3 (Jl-aUd j 

jl£ Lo^ ajljjll ^tftii>iJ A^al^xJI ^^-3 jjljLill jli 41 ^1^.1 

jj__j a -'-^ " -ali dll T - A ^' 1 Aj-s. jljj.Jl A «vfr! ^.aII 1 ,A_uJaLail dll ^luJl ^3 

jl_«J (_^3_^1 jjLsdll lilA ^uxjj . A 41 dj/1-^.^a ^3 dll^iJU Ajlad-aVl ^jJ*ill C- La I u JI 

3_jl jj dll_^jLc: jp 3^.1 jj A \s. j\jjJl A_^3ld>jl (Ja^-q ^-3 jjixiUdl jd^Llllj c-LaL*JI 313C-I ^jl^ 

.{JjSlLmII ^3 Ajj \W AjLg^j dlij/l fijluj ^k Aj^^JjjJ! A^315la11 jj3 


A 


.... (iJj> 

~ ^ill ^Ac* l_jIj£ 11 IJiA ^3 ^£. jj Lii 

(J&L^ ^ic. IaVIAj Cj' j^«kll <^al (Jl* lg_J A-i-iaLi. dilALkjl LgA jUjj uA1j ^3 l_A^mjV1 

^All silt jl tjjljiaJl ^aAc. l^ijliL ^i]l <_l*jjjI£Y 1 vJliLwjaLJlj t 11 (jlalj-ol ^At jA AjIIj 

. A 1 ^ Q’k di.li.1 

^J) ni £-4 idllfl^U 4aa.^^Sjyi (J ji-nVl (jC <AJJ^U A-^-al \_j'o£il 1.1A jw* JjYI L-lloH ^ 

*■' A Jl \_J i ^1 IgJkJjlll £_i j£- £_* Aaa.^ljjuli 4_=*_3liLcAl AjaLo ^JslrwJj CjIauaII (JSLuuJ 

J " M" « J—^ ^uaj_C- £_* ‘Lr\.jl_j ; ull 4_=»3 L^a11j Aj^l L11A ]| ^^aLudl (Jjuj S&h ^JlJul 

jiA\ t- .ijlj-v 11 4^9 jiia v." Jllll c_ilJl L*l . JLv^Jl <JUj «Lq *> V^u^l) j-ull 

j Aj 1_alfcj LimLoiI Ic■ j^Jaj-4 ^ol^il ujlill Jjujj t A_ki*jAi-ail jl ^ i4 AoiiilaJl Ajjcujall ^.l»lc.jU 

jl_UiJ ~ Ql Ljjjj—kJaj LqU yf'\i (_J illj A-ixUij^l LjLLoAII jl JL ^i\ CALLUS 

L-il \W A^_Jjuj 1—4 ^Aj ( ^_ljj!^) iil jl .^LUll ^ awaAjl l j c4I1 m jJj3 j\ aAjIxJ ^jjfiLcAl jl (JjaLAI 

5—L.isn jIj_lVi jLiJa JjU 3I dllc-la^ 1 * **ijl v_)lJl J jUjj . (Jj> 


. l$Ll ^C» ^ L^* ll l\ loltl l fiAA ( J^ ^ ^ 4 il tIiqIi! 4 1 a ! ^\1 ^ 


A-—rvilfLJ J_^3 djL^jlLaJlj A AjftAi'1 J-vl^iilj ^.u Lo 'JjjJLlJi) l_iUj1 (Jjujj 

ujLJIJ ^ LjJjai ^9j l^A . l^llc Jaliijl j\ lAjlj^j jl Jljjj*iit 

C/ 4 

4 (_^ul i» % A_^3l *S 4 II (Jl ■> 4 ^3 A .qJLauJjLAAl) ^jLja^a-allj t-** >^-v ll JjC* 

. till * ^aV x-4 


u_L J_ jjcaII (^jI^IIjjc. ^^Ic. a! (JjJ^JI (jl ll^£> ^ 

11 _J (jLdji j 0 .IU 4 II j dlja 4jIS — dlLdll A^l^J 

.4_klj^all IjlA (Jk 4 tl J>^1 (J^k.i A^-Lila ^3 1 * cl_i3 — A_i^. j)l jj Jl 4 -s, *\ *\\ 

,<Jj 1 jUrf-aj Uu2 UlSj J*5 


ylj Alj 




Y - 1 - ^jL ^ 


tip 4$ 


j£Jht gJjUllj (tjlduMj *wliVl 


liliVlj AajLwuVt ujI^Lu^V I :Vjl 
LliliVI uilAifj ^lAaHui! JSLiu» :bjl!i 
LllibU 4^11*!! : lilli 

f 

jIjjjJI :Uj1j 








jiuil tLiliVl 

PESTS, PESTICIDES AND EARLY HISTORY OF 
BIOCONTROL 


fi 

AiiLuj) 1 ! w-jLkLuA)’l :Vjt 

^_ .Aal^Sfl Aj^» L Wu ^ toA j Vi > s\ ft SaIj^) ^3 j^i/sll Al In 'll) JO 

al_xii _ oaVI ^In-it ,-^^U 1 *jj _ui native ecosystem Aiiajial! AuJI lAjtljjil 

C-la nil 77 1 jjl |jS-aJ ^Sj I ■ >»ji ■ A i Ljlall Cjlil jjaJtj CjljLiill cAjjill i—ijjjjuiij idilAiiJI 

A i^la ^jjt L^ilaj £-a t^liiYI 4jilt (Jj£j (jl Aj V A^ilai! 4 j jl y^W 1 4jc.l^)J)il >,Hi I ^jli . 

.A _i^ai! CjI _ jluilj dAil Cjl^U*t-o (^ya Aj V • 4 j'.'a'~i..V. 1 i'lII ^ic. ^j£i 4 n.U 

4 -v4K^il li&j .(jjJ ,jjtll J Aau Ja£I J* U^-JI Up* UfinJj 

^jA AajUil CjliVl <i*l^ 4-iic. (j-UJ (_$A il ^LuiVl _j*j AK.tmtl oik Jji^ U' 0 Aaa._$i jJa]I 

.aiil £j\j* J 

>■ _ '■■■_ji . (JjA^al t all Ac.ljJ) AjSjS c t JiMi daliYI ■ i djLij ?diLaVi aillj elljl <jjl ^a 

A _jclaall 4jli_L-a jj_o Ijjj£ djUill alii btiia iL-va^IS ac-IjuII AuAaJI i.ijU^V 1 ^l.'.Vi.J 

cli'-iLaui A&ljj 1 ca\ ttllaS .toughness 4j>ii-llj impellents aajUill CjLiS_>JL£ 

dill Al-nil ^ ^ 4 jn la Ml diLiill S^jAi ^ja (JYaYI t _yil y* jl \ j ^a 4tl j j bi.in AjuwjIj 

.cjl_>iaJI jx herbivores 

Cj— ili>. _nil Jj—a. organisms dil iil£11 4£_^. jl iimi I CjlaVI i_>“j >" i .Vi 

CjIj— iiilnJi iaiij—j a —\ uIjVI^J ,jmj .new speeies combinations »ajAa. y 

^ Jlilail J^faj (0* 3 •-V i T k ilA 1 j JJ ujjjjiul Jjj^aU>^ail (ja ^-l 4_>Ka!l herbivores 

a.ija a djlil (jp* Sjljc. Ij\_u i t J^jVl djLiL-iaiA ^ja As! i AA ^ja °/ol A Ijaj^I 

i_ii.L_a_J i^ -V 1 j (j^axj ^3 . (jb/l ^jil CjIjLuII dlli' l" lia ijjl jjl Iji JAxaJ ^i 

»J_ l _^ialj^ ^ij l^iii ait Ajc.1jJ) 1I ilrVI.^>1 II ■' j‘'i .r, (Jj.^.1 ^ ^11 a i.'JiII ujliYI 

4jl »0/1 l^llal ja l^jlalaAi (jt»A ^yi lj_ja ^uii idiilS 1 _ s jjI AiAj-.Viil tlac-VI Iac.Ijj aSjIj 
j— it I (_y—II i_U*a—lia c-latVl ttlli ^ja AjlliJI SajA^JI Aiuil til!u ^yi 4iVl ala^j ajl jjj La* 



'Cia. yjjJ) jujUilj >Cil \w.dl j t CiliV i 


3>.jSn ^uL-<aiAl) dJiVI dlii ^ ^jjLuLaJI 3 * ajag ,4jaa*J 1 tgjiitifl 

djlidlc. ftjiai-j did ddl£ adventitive ^1 3 ^ ^in»^ 31 3 


dk! 


_^o ^— 9 4 _l-oj 




A^^odi A3 4 jiuVlui^JI djlsVl 3 -0 AjAg 3 I 2 d >1 jU^Lo ^ja ^j.d*11 ^Ic- j ,<LiL^i)/) 

j»Jj—d ^ .9 l *ulil JSl k* a (J^k tdji^jadll 3 y^stl ^JAj . A fltida 

Jj—l^I -k a)\ djliV A_uuuiill 3 agV1 AjIa^J ^lUiVi 3 abU 3 j-^) 4 acIj 3 ^hill modification 

^.L-oi-AJ LuAiC 4.;* I^jIagI j djLdL*JI ^j4J Jslj^ SaIgV ^)dl ^yoj t; lib*. 3-* 

.lAjiaSl j lABi^jHuil ^J^ia ^jC l ag i ^1 i 

kilftl ultUU j>U^U*l J^LyM :UjG 

3 AH J 3 _a _£aJI ^—k j .dJiS'l 3* SaLg AjjLuu^II CjIaluiII p.iV'LuiJ 

.illJ Ajluli (J^ 3 ^_^aJ 1 3^ djLa^*-* i _il li“n ^ djlAji-ajl dllj (Jla ^Adiuuj 3 IB jj'H 

3 _* dl—JA 3^ol I^jIaIaju 3 * ©jidl aIagI JjL IdBJ 4iVi a!a*j ,jAaid Ck djliVl 

4—jjLuuSJI djb_iiafl dj^il ABj * till A 3*Vl -, l -^ 1 ' 1 LJ£ <_£jbu£^ ^oisJlj <la La-oll jl^S-* J^ld 

fjp _3 tjb_1*1) Jjxw* 3*-* *3^-Vi (^jAr» ill ^ 4_kli _^jg d_ul£ Ift.ifU < djVkJI qa AjAg i^jjb 

Igda 3 * djlA^iaji fhViJ L fc^aJbtll 3 ^°b-a 3 * (^ 3 ^^ Clllil 

^ja AjAc. dials AiS iAA L>°J ^ ^ ** a ^ Aikj J 4 % 9 !^a ^^3 3^^^ 


. < *. iM < 1 ^ U i. ~* i l AliaI^ 


^'.^3 ^-cxilallj 3 jA]1 


^_9 - ^ LaAje jit <9A$3-kLal! AiVi A-^jliLa ^3 Jdjjj LaAic (JSLia djliV^ djlAiLa jlid 

fjg _JJ 3^1 ^-wUjJI (Ji4>ill! djlsVi djlAiLa Ada i-ajliall ^)djuj !i»fc .SAjA^. djlit 

t t_]£L3al\ oAA ( _^-k c ^dall k ^3 IaiBj ^2 (J. Aj_uJI 3^9 

Pest resurgence <BVl iaU^j i Jjp~ ^ 


p!a _cill 1_3--^aj ^j\) oa3j 3^^ 3 u^- 6 ^ ^jc-I djljla*li 3* 

djlA__udJ Adi_ iA^\ 3 ^ 4-k3i>La qa 4l^-la ^3?“ LS^ ^ 333 djUV^ Aaxiila!! 

Ajuj—« o Aj—c. CjVI—^- 11 3^ broad spectrum JI^aII AjuJj <lujjjI£V^ j Aj^AdJI 

pCSt ^_ bV! iLi__i cAj g hti o3i ^j-k djljjiL^ djlB^U 

*Iac. 5U djl ijuii 4_od j (_£a1) jjjUjI alIaaII j AjAdiil idvu'J/i SjaUsJI saa ^-3^ «resurgence 

3*1_Jl j^iUll 3j3 3 *(^ • ^ 1 $jIa <iVI 3^ 3^ 4 -^jAj Ajxmajl 

i Ijm j \ dy jAj 1313 JAx-0 SaIjj ^ij <C-^L*U (3 Al>V! IAjj AjX fti l 




4/kill 


Aj*jj (JjucaJ <9^1 a)a*j oALj (illi £aiij I^jIacJ ^-h» a CL^ya 


j (J^.j^al/k ^il Aya AiAc. ^3 o^aUAjI oAA C ^1 . j& Aj^j AS jl Aj-LoIIj A_LqL*-a]| ^JjS IaI j Uiu> 

IjjJ— a. <£L»Sn j^ji Nilaparvala lugens jjlfl -laUaj jjI*jj • dsLaVl (>> Iauc. £-l^ji 
jJ —ill (ilij lalljc. (jj£j <Jj tliliVI £j> ajAUall oii ijLij V .(V ■ ^ jjV' 

<Aill i.tA ploC-Vl <>4A dul£ Ijl ^ .-l-v j 4 J» J ' W' 4 ll .1 yl JsV! ^ylc UjJ>^ IaaIacJ Jij 

,lgjtA <iS ? 1 4 ^-jA} dilAiJ-oil 



.(T « * T i ij Norris ) "' 'j;* ^ fi I's'i >a': 4 xj 4 jiiVi la'uau aJ4_Ju£ ^Jajj () : ^) J£*i 

jrjaJI jjLajSyi a»J :(ET) <fWI (jjljlajl j-ijil :(GEP) 



jA J *-*l “ ■ ' ^l .« . « jji Jjik ^ Nilaparvala lugens jji\ Llki LLLj 5 Jjft (T :)) Ji*i 

.(\1AT t Heinrichs) CjI^uaJL 




Secondary pest outbreak £>\jjfi ~ Y 


4_ulu diUljjj (_yAj (Jl^all 4 juJ j CjIauaJL Jajjjj o^iUi ctHiA 

secondary 4 j>SIjJI culiVl g -1 jj )/I si* ^^ic (jlLaj -djlaVI ijLLj ^ Sale. Jlaj V 4 _i 4 *j }1 

C-ll jfc y—a LuliVI e-4A ydc. jl-ij..l ^jil 4j»jtlall cIlcS/l iIIDIa ojAUllI oli -peSlS 


kjlsVl ttlij ala*j atajj iCjIauaJI 4J3.1 ,1^ lgl_^<uj 4 CjIauaJIj Cu>L>Lu«JI 


£l>J j±. *> CjL-iVI db *£J 0 - .(r:> JiS) l*laL£ ^ 4-JjV' UtiYI ^ jl^ 

i_jLa_jl j 4(_3^jjVl dl _ IsUajj 4 j i(j >J> dil^j^Uj C1 jL^jjI£V^ 


QaiaH Cj'^LqIjla jj! -laA3 -laL^u AjLiUjill oj^Uall ^jC 0 jAUall o-lA i 

. ^ ^ciiai £i jJ jsi ^jiia 4ivi * ^ .ft 1 a 4 0 y ^ a 1 fl a. ,i a Y 



L OJJ^3 Norris 1*3 <^i Ijj a fl f\ ^* 1 ^ ) J*j Olil jj^Ja £t-uajj 

jSUa&J\ i*±\ :(E 1 L) ijrjaJB jjLaSY' . 1*11 :(ET) .(t * *r 


Pesticide resistance JjxJ) l*b A-ajtiaJI-T’ 

fiL^JL 1 ^ *1 .-.. 4 ** V . M«\. l ^ a A 4 1 1 o .. .ailloj a^j. li ^ a Lo 4x13 4x0 ^lAaI! Liu 

0 a a 4 L«Luo jUxj j . al^aVI d>» Ia jjc (j* 4.L41c. aLuLYL jl 4 'n u ll l^luuoliLo ^c .j 

oa a 4 "ii ^ ^ *L alajj Ia^jISjj^ 4^0^11^11 a1_^aV^ °La asLI j a . L« a (Ja^uo ajl^u auilL 0 ^1 t oo 1 1 

4_ajlLo 4*11.4. SS I ( ^A\ Cj'jVI alacl dajijj Iia .^£:l lJ^l) l-ojlLdl al^aV' 

jl ^ jixll 4c_)c SaLj 4<-oj'-LJl oaA 4^-jL- ^ . n ij ,^o;i Ljlauudl ajla 




A-xjlS-a 1 fl • JtL-aJ V 4 -A.jAj LialS 4_ajlidl ^li^su La .lie .^^aSH dll Ijidl £-a 4 !d% jl o^JJJU 

^ \n. AadtJ 4_AitSd! ^Uai) ^ ^jj 4 4JLlS ^jjC LijIauSII 4A3lSdl lAndL La^l 

c.ljeVl L 11 Lode . 4dL ^IaII 4 j.» j iLill c I Ac VI ^ic iaUrJI l$_i3 (JaAj L ylill 4 aa^1j 44]I 4-vfll^dl 
J—j^j <L*jlidl oAA t jli tLo ^yle Lo SaIc ^^Ull dll Audi l At 4-ajlio 4_ix_uJdl 

4 ■v^K.a ^3 ^jAi ^ylll LCU Ai.uall (Jdjdl Axl£ Aaxjddl d^Sfl bAA ._yle JaliaJl /jS-adl ,J_yi 

4 jC- IJ j.11 dll aVl jSI (j-a lI*^J .Aid! ^ddixjl (JLwduiVI £-0 ,^La A -all ^yle djljVl 

_dl L^jjjA*—) jjj ^ylll dLicdl L j-o 4c a dlld c-LJauJI 4jLa! 1 dll Aud! LjUu 

c.1 ^ r-Vl 4c a Lol ♦ (jJ^aV 4labL-o Audi ^lj* j Lxo dll Audi LojLLo LbjjAj ^jjSj 

^ nWi 4 i j» ^ jj_« A jJ^i do dll And! 4jd .»a1I o AjAAj tisV I aA^J 4 Ki‘i jdl 4 1* nidi 

. 4iVI oA^J 4_izk^l^jji]l 4 a_sL5L<jI 

gdj-J LAajI L^ilxdSJ Jj ;> t 4i lj*Ludl dlli^/l ^l^-ll ^Al dllAud! Lojddl jg hi 
. ^lc 4_a^j AudL 4 k LoljLdl Lilaidi ^3 dulSj ^dl I g d ^jdl dLdVI (jJ^aI 

^y jJI dll aVt 4__AilSd ^ L > ■■ ISj_^oI ^y3 dll Audi edSdl ^1 *1A Ti>)Vl (_£Al 4 tJljdl yJjAia ft 

4_j^Aa d! dll y a‘ill ^y !c ^)iid ^yill J Ljildl 4JSLiII (_jd3jiS/l LAa^siJ <jl ^yJI (jldl ^ ^ nd 

. A dll Audi i_j-a 4 r-j-a'v .all dll! 4_ajl£dt <da Ldajl dLudSl A3 ,j-dll dLld! 





^>AV <^>a Ail Adi Jlij Lojlia AV^-m Al jiai jdajj ( t : \ J J1A 

(id LojlLoil j! jaVl 44c. ftjLj <jSL AljJ . S JJA.\] Lojlid ^\j/^\ fjjet 44c. 


cujliV'i 



Ja ji\ CiLu.^&.rt J uj! hi &\\ CjV^>J y*sl jjJI jjxII ( d • y) 

.(M ^ ^ t Ceorghion and Laguros ~Tojoda) 


Residues of Pesticides ujLLIa -1 

(J _ C A l/l j>i /iLiaS dijZkJL) jjl (jfLaJ tcHjliS/i lIiI JLLL4 lfr-13 £-_uIlJ JallaJ! J 

lA^JC- ji jjJail jl ji <Jjill g»frlljj aLhIjlaI! £ jli. dll Vi Jl ^uanj 

oi A l1iL_3Uj dljl fiJJ .4__jli Lb-lJjJ AjjlS-o] Jo a 4_j j»jil dlljl jXijl tj-<a 

J_la A^ijjj^iSj CjliVl Clil-ln^a . Idw o^jjlaix Cj1j4j Jl ^jjIj V ^jua ^jjLiaAII djljftjxa]l 

jjAj djJjJl Lai jjJall £l J (j^i «}\ Jjl JJ ddl DDT{JI 

cW^ Lq.1jC A ks-i'J± Aiu-aj dj jbllj ^-Ja^aJl ^o-diSl C. 1 Wj . (jLuU^U Lcl/^-uJ Lli.ldia t 4,1^,. >■ jjSVI 
V Lj_ic. jl idjl—<ul*HI jjlj_L ^ Liic jl t LfrJnj Jill -jl j-4j1 4 j ^ ' ■' JLq /j^C- jl jJI 
oJl^J A-oLlIIj ^jjc. jl jjl Ai )X-Q Jjl JJJ Lade j , «Lj 1_3 Jj A^aliJl j jj^iJail u>^ 

,4-li.jljjJI 4 1*1 Cal l 4 , ^.1 i 4a. s,l j (JllliVI 4 1*1 Cal (_£ jil (Ji« ^jil 4^.laJI Jyl jjj i JSLLoll 
or 1 ^ i> /nViii Jl ^Ljj JLajuJ L.iUaJJ jj i jOjou]! <** u»nl 4 ^bI£a]Ij 

^_si jlulSIj ^icjjji c-i^c-Vi jc* C'l^y^y L-uj-iiii l j r A j&^ 


XY 


A > •v \ ll! ) a ft! ^ A N 


jUbU <Uil£ll :UlC 


jl ^jla^) . a .ail jl O''^) ifl -^1 ql (J_.liiJl djl Jll AjU ^bVu«il djl&li A^jijjJl A 

b—aJj5 J— i\ UaIa*j abVI b1a*j competitor jl antagonist BL Jal a l l 

A_jjLuJI CA^aj^Jlj CAjjijj\S^\j dll^kjkuxll 0^ 0^ • (-1^ IaC- *>—^i‘iN IflSLil (JS( j^iU'u 9 

(Ji »^ A__pkjHj ill Aa^I^aII -llij - ■4^il£ - ai] IAIjiaI j dlLj jliiill j 

Lai Aj.^k 4\^ K^'l v^hj'i .Aja,ivla.11 ^^SJi (,3*^1 ^AjV^ j) (jbiuV^ A In* J^j 

A__Li.AH J-sV., 9 V b fijjiiaH 4 j i Lll ^ iV^ll jjj SaIc-V jl «Jljljljt]l jl 1 ^ll a 11 <Jjlil djblAxJ 


. ^AiL^LcH 


^B AjxJjJai! <,Iac^'Ij (j-aLil! till.} j ^lc.l L? j£* tU> J 4^>j u.'^Vi 4BV I a!a*J La Liilc* j 

^j-al__iil l^ 1_1 j < km LuLaic Li^kJ jiJj 4U\l pl^cV^ a!a*J AjI^Jaj 4 j n-i % .all yaj AjJ-^J 

^Jl Ai^JjaLail AB^I bIa*j f _jJaliij] Jj UAj^a (JL*) QJ>^^ <*\\ Ajlg-l ^ 5 -^ AB ^"luaSI AbVL 


.^jL-ajflVI A^Ji {jjA La 



-(t • • T l (j jjikTj Norris ;j*Jjjj ) ^ Alajj^*il Awjjhfl fl-lc-Vlj AiVl jIaaj A 3 £Uil (*t : ^) Ji*i 


4A__icl jJ^il A_ailiall j 4 djljLu]l Ajj^jA 4 4^l-v ji J-1J 4 «wM,5^ AjjLlqJ^ ^aC. 4 -V M *\ ^ 

JL-® SjjiLx v "'; v j jl semiochemicals ( JL^jV' SJa^jl! CjLu'jnj^ll ^liVu»l j 

s_iajj jJjl ljj| j oa^J jUaj ^ V isVl ( _ J ic. 

jl ^—1c. JLbl—iaJU jj^lj il$jli 5i!lU (_yul 4 di$.yJ jjnaj Airfc.jbj \W 4 



‘UijijjJl AiMtall jSjaJl jjjUlIj aC-iI ‘.nail j . 


a_yi Llq a jCLad) 4-A*3L^o idlLjUllI Ajjjj 
4_silL» v_Ai»i V Ui.A.Jl 


j\ ((JlL^I (JjJuoj . AjJLiiiail / i^fc.i^j 

i Lac l_yMJ i-^ILiaj -q-ix.Tk. jt “CaLai l^-l» %. jj jia je. 


i" ■' .nj«^ jl Cjl—djil-ill jaJaal ^jl yt iCjlUliill j».:> 1 4ajjLll t>CA C ij % j jl Laj3 Lai i4A44.jl j44 

.4 A^.jljdJI 4 _ajl^ll jl i-»i jk. 1 ) lc$i aLliVI j-o '4 >i‘ilji jl I 4 III jE. An a .1 j aj jc. \.*Aa. ill 

^_$a 4_sVl ji i'll ijj^jall jl iIjSjLuII 4-s. j4.'i,..all CjUiLiaj£31 ducallml jl liilLS 


^cl-l_ xj j _a 4,ilac. ^A jjl 4ja.jl jJil! Aj»3l£ni]li Aca-jljdl AiailSLall jn CuxJ 

AillLn i!iLiS. u I£ : . \ a) _p.VI £ jJI ia*j jn jj&jill c=J Jlib ^ population level process 

(_pa —ij iSj _J a_33 i ji.^ 1 1 i—uLaJI ( _ s -lC’ .(joSLlill jl (jiijull Llil-laJ jl jjul jaSyl jl 'JiiajJI Jin 

^l.tVL -All) Jit_-LJI j _1c A 444 . jl jlJI A - a 9 l ^ .a l l ^-11-1L.-in jLLlaJ AujlAnl (_JjiVI 4 Jain I I jjajlcnill 

4 Ay^l^Vall 4 llr. jl Ll I La jAj iLj'liV I 4 xllS-a jl -a a ^3 4 L>J. . J jil dlLLLl.44.Jl J L^C-1 jiL) ijjlj j4 j jjill 


• •biotechnical control aALSjjaJI 

^aJiI^aU jUl jjjUl :Lulj 

jj li'i ^_1| 4iL_dal '4 cdcc-bll jSl-ail jwajnll ILa ^3 jin''i L-ijan 

Aji. jljAill 4 ni l Sai l j. ^ V j t CjIj jUalUll ^3 djLda jA*SI j 4 jijTill j i (jjl jlsV 1 


Insect predators: AjjJLvJI diluijiLill 

j j l i . ' .a—J 4^11—1-11 j—a (_J ji.1 i jjfcjl jnll jL£ iLjjjl ^ 4jJ n$ i l l jaaiE. Ji3 

(jj C jl jijl (jl £ (juj—II j jjxa.-ll jya jS ^i3 . (ji.jV I Cjl df-lifl lIjLujjjLi (jn ^-1 jjl 

. (Y: ^ J;4-'ll j ^iljAll jlajil diLil 44v3l£*l Ail'4 a £3Ijao ji4 cJ-aill CjI j<ii"' ».4.< j jau 

diL-iLuill 6 C_a djjjiaj C 3 j .aljlsVI Aaajl^al Spiders ■■ iSI n 11 ^ ~.-a,L--L 4 L>>»jl ^^.^’1 ^3j 

j ij _liLla i'l l La 'lj (J^Lk jy jjC. jl jull -cliaal jj (jjj.nll (j«o l—I oCC (_jjJ (jlH 


^_3j 4 I . l'I 1 ji ' jra dj! jjj A j 1 J 1 A 1 Ll^LcaJ n atul AjajCu -ail 4j jjS Cl-jL^ Cll w-4 jl 'U’ ill 

_II l"ll J.a-il l A^VlSh ^2 AjjaisJI CjL-ljlaAll ^li-Liaiy ClU.1 Jjil a_il£ La Jjl ^4ajJ Lljjl 

ajL —a. J—£1 jl Ja—ag ^c—IIj Carl Linnaeusu-^LJ Jjll ^j ia a' i l l ^llc. 4kail jj ^ Y°^ ,»lc. 

V l(i H 4 a I ■ -I j I 4 « -a j 4 _ I-4J Aaglj Tlial l djlj.a *k j) oCA (Jxa jlj . 1 a S ' 1 j J j Lfr» i l- n ^ ill l^ajjjiill 

ij _J )iJI w _9 j^ij_II jC.jljn jl£ jjLl.ajll (jjjill Jjij .dlliVLj 4_iC.lj jll jla-gl -4 al l L_lLkaaJ 

la^jj I ^ IJ^A 1 4 la la all jl l-a II jja j'lflgill jalill ^j't jlf-l j Ll4a4j4 j j l ia ij 4jj j*-ll 



jJaj] A-iLoc- Aj_u^)Laa jy *''j i|A: \ JLi) a^-sI^xlI CjL^I JJ t a u nl~a 

^LaIaJI ^4 ^IjJC 4 ^ A * ♦ ^Ic- Jjljl ♦ 4_^31 ^a1I 4jtij^II pljcVI 

t^uS^cj_11 *w-)Lj- <Ji-4 sh\ —i jTxqa]! (Jl.A a’u tjl L_j^=k.j Darwin j^H ^JL& £-« 

, <_1ixa 4 jVq~»- Jjj^ala-o yj^ cjL>jx-a} 1 ^-2 Juftll o^x^ A^-jl ^ a! djl^a*Jl ^->1 ^jxSUi^j 

_II Riiey^jijl j ^1L*JI Ala^i^ ^ AVT ^Ic. JMi. Ajj'JiaiUI diL^jl^LJ] Jjl 

l_j—I xJI IjxA^ia S^i^. a^jLxa! Lxjji ^JJ Tyroglyphus phylloxercie ^ L yijJS y j\ Jxujl 
.A-iLo Aa^ ^ o% ^ -*^l cl£l ^jlixll Ija jsuxjI jsj Daktulosphaira vidfolia 








Insect parasitoidismi^^^d^ Jikill 


1 a lJsVI J 2 J_^-Uij ^(_>J^ a^Ua ^ ^)ji£xll 

.1 t jt * s\ Lo^a ^ij ^jl L»i*_k-a! (JiJajll <jli fcAjjJjJI djLjjiL<J! ^ AjjILJIj 

Adrovandi ilijja! ^JUI AiuJ^i SjAUaJl aa$J oj^Jl dJ,ikLd<Jt dj^oS ais 4 JliLdl 

_j j—L .^A djl jhfllnli o!lA ^jl ^lc j^ya djLlLflJa £• ^Jul ^ "l * Y ^»tc. 

*■. JJJfrdl dj^ ^ lAo -*lx .{JfLda.!! d>^ ^ ^-likjl^j jdj jlj>la! ^ja 

Ja—ady Iaj— ic {J a Will ojAUaJ ^la^all ^ja JjI j& Martin Lister jl^ul dPj^-® 

»a—A j ' 1 —j i—fllc-j ^—=»d^.Vl djLid^. dAljj d>* Ichneumonidae <1 jLc d>° *di'£ jjd 

. djLLlilaJi d JA lLAjJ aLxai! j^j CjIS jJI d JA ^9 4 * daj rjJajj ^-llj CliLiLilall 

■A9j . I^jLa djl jjJ diii^aj djlAiila A ,4 lIiLlJjJ 4_iljVi djlJdadyLdl d JA Ju 

A_i±iil j Lit j (Ji ^ -» ^9 ^ JpaIjcII diLkJ^jJi]! ^9 4_L j-s. L SjLj^j >* f. 

^ Ic. <—fljfr-. 9^11 (dlLo^l*-di ^.9 AjI jJI £*jj jili La A3j . djLkU jjaiLali j djLl.ljfl.lall dh° AjAjlI 

. Lit jh j iLj djLo^I x -^i oja i^ja dj! fl'ii tf^U Lj^ILxaII 1 


A«la_—iJ y A o O ^lx dilaV 1 At aKrfd jUaiV i (jiJ diliLiiail dli J^dl 1 jjB] (J j\ ^ J 

Sitodiplosis moscllana ^djLLal* i jjImi] jji] Asa Fitch jZuk L^l -JUJi 

^>1 c- ^ 9j .dal jLflMl oA^J Al JJI- 4 I ^1 jx 1 t A_djj^Vi oAdLall ClAS)l j\\ Jj Ljjl ya 

<*1 }^ JjJl iju [A pan teles glomeratus ) Cotes ia glomerata JjAiali ^.L Jaj JjS \ ATV 

.jJ^ilal Lajjl _pkdiii 

Insect pathogens:tliLJa ja*1! 

_ C. _Jj]1 tA.~Xi Sl}j (dll^iu%H iJjLtia^AAi Ail*UI diLa jU - i ll i.” la) 

l_iUj 1A ^ o ^Ic. William Kirby ^U3j A*!! <Lnjl jj oL>jV'i li* (_>uuil diL_aj asi .UJajl 

(ja)_i aJlil J.ij-til (jjal^al ^ Iaj ."dll^iti-il A 1 ” ls^ AaiLi' AjtiS ^3 (j^al^ol ( jc- 

(_jial^_aVl »i_4 *> y - -_J j^aia]l v..U^''i ^11 4^l_aJlj (Jj tAj^utaJl (JjUV! Aajjl^ai LjjSbL*-) 

Agostino ^1 . „l 'j'j"> ■»^a.i I lKy yi ^j'lS aij . Sjja ij^u, Aal* ^jaL-tadl l!>1 a.1 

f l V*>1 at H AjJ3^aa]I A*a±la]l AVO ^1x qa (Jjl BaSSi 

t j—jjaJi Beauveria bassiana jiaill muscardin (j^Sj I d)J^<_>^j-al 

♦ oa^al^ adk d)^ iaA s iar -1 


til 


^..3 diLjajAAll y AV*\ *lc. £-jiial Jjl j& Bassi ^JL*Ji u* 

1 ^ -a j.* j ^ ■■ s _j^11 4ilakial! l ' >1 ja * i ^jljli (Jjl j*all jl \ 1 ■'. i‘\fy dili*^ I 4-^alia 

i j 4 ■ -.1 v ,Tt~~i.nj diVjUa-a osj .djlj.4-^'1 Jia l_ io$j djtalaall ^jAc. <.LalL 

Metchnikoff l_ iij£iJt—la* jJL«JI Aja^ljj ^lia. JjUaj t _ s lc. diliY'1 4^al£a ^ AajJiaJl 

Meiarhizium anisopliae (j0= j «a1 > j—L» aJl ^L\ j—a. ^^Ic. 4j£j LoJoc- j» 1 A A £ j»lc. 

Cleonus punetiventris jS-jJI j=aii Aaaijaa tlilijj aJo 4jit-\ i_j jLai l$JI ^»."w J j <±*& aLjIsj 

. % A >_0 0 ^jl lijla jail Cj ja 4jaaj i.” ika-ij • “ n~4 

ijjiuUiaJI 4 taKoj Jo.jV) iiiLL«aL» 


^—a Oljii—aJI —J j.^Aoo ja Jjl jit Asafilch jioos ^ jl£ 

Aji__jjJtaJI J_ 1a l£jjJ ^3 aOja>jall AajjjVI jijLiaJI jOixa jl Jk^Y LaOjc. (jajLaaJI AaJlljLa 

1—jjji j—a CjI jAa. oljaLJ jl J- jails l$Jc. (_jo3 lu Cal jka. l^jic- Oaaja V Limarict vulgaris 

A _ajlia ^—3 iPaljA. -Jl ^l.ul .nV ^_Ll 3 (Jl all'll J (Jjl A i.’l'v 03 j ,4,!£juia]l a 04 (Jaj jl j£aa 

JLaai (ja Dactylopius ceylonicus CiljkaJI Jaj LaOac. oa$JI t-ajia. I AIT ^lc (jkLkaJI 


iil — ajaj lii — !o (J— la 0 — 3j .Opimtia vulgaris <^£jiill jaall 4»a J > Vt Aajlkal l^-ijia. Oa^il 

■ '■ £ ,v > 'i y ■.. L1 ^j| jjll jj^qi oljaaaal I a >~ir_ (^jLuaaJI 0 £ j. 1 ^IjO j -y . *• ^If- i. ilj-A II 

:fJlaJ! (_j jl uut jjJp tlilivi A^alS-a yi Aja, jJjjJI a j^jj^I ^>1, 1 A~i<ajU ^ jlaJ 

:Luijjioiti yi LJIoaiJ] o jaLi j ^Lajill (jJl : Jo.jVl tliUL^La j-a iliUajlLa jIjjIuiI ~ I 

jUaii A“ A j»lc. JJli. 4il£ lcerya purchasi ^1 jl^Vl (JoSOll 13 JI a^ia. /iU.a 

i ^llj-all Ac.I it/l (_^k- ^ . .AS ' (ji ft jA^.11 ^Ojkiijl ) A A" ( ^3j .Lijjjkllls (_y3 ^Jl jajl 

' j 1 (jl £ 03J ^AuLiuILj jaftaJi'J AjjLuuSjI AajlSall ftl .'.A"i..i 1 ' A J ft l_" La"i . 1 j'» j jaj.V.^ 

^ 4 kJIja a“' (jl ^j^j*-a 1 AAY jilc- JiLk ( ^3 .t-jajS AaajOj j-IjjV'I j _jaikjl j i OjO-a a jkilj 

-ail ^JluJl ft_l40 i i AA 1 ! j»lc. ( ^i .Ail ftj -^il aOA ^>u*j V >"lj> j AaVl aO^.] ^ i.aaj'l ji jail 
jJ ajAij Cryprochaetum iceryae A a L ii nl l AjLioII a-a ^.j U! jiu.1 Albert Koebele 
jail —4 j—aj .Ulo—asll IjA —aj tilt oil ^ijAl Cjjl£ ^illj Rodaliu cardinalis (jajjiall AuJI 

Aa3l£a -! maj An-a Ijjjjiill^ wjjia. ^LajA^! j£j-a lalloailt ftj -ft- tal jjj jja-ll 

aO 4 li-l—ala -1 jaal c. (J!>L^ t/^-3 *^lljail £• jlja ^3 Ac.jxaj dj^ilijlj i-ljjjl£j 1 *';ft- A3^/l illal 

i"l->J—aaalj 4. jl.jii-ill 4 _jl-joll Oalslj Uaaj! .lji£ AjVjII aLail ^3 3j3 oll (jail 4i] ^l<~- ajJiail 


• 4j'ijll (ja 4-lli.Uall (jiallall (^3 ^jloll AaailSall 


YY 



AaJlS-aU jjjliJlj lejlAjxailj iCiliVI 


1 AST-> A“\ * -C. 4 jS 14' ll 4 ja Ai^t-oJ jI^jJAaiVI bjVjl^Aja LJ^J* ' " 1 '''' 

jjl_4J (JJJJ_ JIaII iIA ^S_j (I ^^JUS-llI (3^' 4jjlS.«i Ldl-S jjJI 1jj"'.,ii 1 A.iir. 

4 —A _a. 4'S «'l ^a-alic. jj-a A I ^ja. jl j Laj .4j^alS^ill ^3 A i ^>lj j AjjaAXa 

.A&I jlSil 

: jljl* yi jiwJl i_Luaa jljjl JaUaj : JajVI ljULoLi (j* ^LljiL Jljjiui) — t 

bjljLj ^jlc. AilS Perkinsiella sccharicida ij'jjV' -laliaj oj^ ■ •' la.bS i 'i > « ^Lc. 
si —a i niai ojjjS a^j3j jS*J! <■ _ i.^ii ^liil Ja n . r ^Ic. J!iLS ^3 . ^IjIa ^ ^ 

£-a U. r . a jj .tiJljA j_^kJa ^ iimj Vj hll^aal ^3 ^^jjl IIa ^Jl A3_^»-a , AAV! 

LJIjj— aal Perkins & Koebele JjjjSj t JjSjjj <jL»2l*J1 k_ ia! ilujjiiilS J] IJIeoill jIjjIJ 

(3-a biiAi JjjIaiI ^ *1 1 *b ^ *\ • £ ^-alc. j4Jj <AiVI a-lj-l AjxjjU! ^1 -lc.Vl (JC- d-iaul! 

t. -i a li h .Ij^bj Ajlc-li j£SI Anagrus optabilis (Jjilall (jlS l^lo <_^ljU jja. ,_>iaiJI diLLiJa 
JjjJauI (IjpiJ .Ajjica A^jJj A K .bll o!a J^a Jy^S^] jj^a Aa.aja a i ~ nSa"i j C-Un'l ^liLAiaJall s!a 
0 J—jJ A —LalSj 4^a.U 4. > ° i K a CjLJjiiJI A-a jfial A - L ja . TytlhuS mundulus (jAanjl QAjiiM LAjjI 


A _ iljij ^S^uJl (jjjJI A Jq/a : ^j**l -^ A -». al < *' (Jij'jf) ("il jl.^Aia qa alilAaiilfr jl j jl. . ij “ T 

:LjI jIauI Cac/oblastes cac/oruni 

f Ij—iVl .LJIjSijil jjJI Ajjj dAjlii£ ^S_^ill tA 4 ejjxjl 3 jj!LjjI 

CjIjIjJ! j ^c’i jaII J ^ Ijlj^aj I jLilil O slricta , Opuntia inermis Jjc>JI Lao j i ^iA j 

I ^ V > _c. ^ _3 ■ A vA j AiliSj jIjSa T ^ djljLaill alA I'.iVir- I °i T O ^Ld £-j> Ajl 4_i.jJ 

I C jj /ij..'aA .AjoUjisJI illlj L " l-v jll ISLl^al Jjlea (JajjI 

Jj 3 tSlij a^jISaI! (_pn*4 [ ‘ij v ^lj l$-la Ujj ^Jalj .UIjjmI JJ >.~.i.L.ajl j CjIjA-i.II ^y> 

j^a —i»il II—a .1* j jAa. ^.a aISjIaII CaL. ^1 Cactoblastes cactorum AaII jiill -^1 jibiJ 

©JoiJI .1 ^ ^alx- uIIjSaiI ^3 IjVft'S AAliajij ^jS-alj ijj44a ^)Vl ^j-a ^ ^1^11 ^ J)ja I I 

tL pu=vi ^ ySl) ^iij^i yi ^Sjisi j£» obLui ^ j.^ii i <\rY - i <\r. ,> 

I^a (jl—a A_ij ■»)! La 

JS tLil%L -ila oA^j ^LiaJ) i^yi CjL^LaAuJi <, *\\\\ ji I 


: tliLia jaa!\ Jl jjx-uI - i 




OrVClSS f I ■ "»'A- J?'*' . I j»lc- Ail AxjlSxi ^jia^jxx] ^c^li (J1 a»~i>jl (Jjl I'l.Vk 

L_tu! i—i j_ia. Axjjll Jji-iJI coconut aijJI jyy^ laa. 5 jjka Ail rhinoceros 

' ^ V ^1_c. ^_3 l-*1jq . . .■’ ill Cy^ Aj.1xJI l j2 Cii^xjl a^^JlaJI o^-l ^LxVl ^la^xil 

^_a Baculovirus Aj^aa—*-ll dil—ujjjil! Axj«\« ,jx aJxI£ 1I ojJiaJlj Aijall ^jjjS *■ '^LiSI 

oj__A a^l^Ka Samoa l^xLx <—JJ la* ajjxJ 1 ^"W ^Ix- ^ij . IjjJLo 

jj 2 k. (JlxaJI (J Alut ( ji*J .^•la-ill (juihj ^ji })/' jJ>aJI ^-il jLix) lii Jj .AiYI 


J_J %n .-£ . jla_t&UJ Axuj CuJaiiii' *1 1 Maldives uJu^lLJ! 

j—J ja Iaa uU jl^) ^ji£j .^i^jii-uyi ajij j) ^±u^y\ 

^_a 4_l^Jl Cjlijjll eljl <lflU 4(_^3^aii J-ali£ ^ nl h*j\ a JjlI A-l^ AjL-^all 

. Iao^.1 jj ^j£Lai 

^ OLlm j (j^V) cJjiH) CiLudCiULfrhl) jllSI — d 

L_^£Uajj 4_JxuU plj_tiS/1 _*J ^j-lc lg-l£ CjAaIc-J AjLLmJI 77 jLaiil ^ACr ^Ic. 

Ji j*j] L-JiuOj ,i—ij*^II A-iuallj i—jjJ oLajJ il^jlij jLiSjVI ^ L^LaJj 

0 * 
c_i^a_II ^i ^iai La Ullx aj»^U'I ^l.ic.S/1 ^jli Ax^jLiJI i—ij^iall ^jc. tUijja nJx-aLi^jl ialli 

dila i_i_SLiaJlj t^yajSil) i—iLajl Aj.r.U dilxlj__)ll CjliV' ijjj Cy“J l aL s <. (J^ 

jl jji Jaa.V Lalic- ^ |»lc i _ ij. ^->11 Aj^ jl jxll A ^ al S -'I Cjl jl-v^ (jJjl 1 " w . (jjjAjiJl 

ol-nil 3 (^i ^ 1 (jJU~. ^JaLi^a, aljii) ujll 1 frljjm '-r 1 ^-^^ L>* Ijpla-il ^2 

Encarsia J—j»U 1 j —a i .an —lall J^iLll fji aSj .lJUL J] Speyer j^Ln- eS.^* 1 ^ ^L«JI 

.(Jjikil la^i ^jlajll JLojLLa'yi lax) ajaicj AiVI a^MS^ Ax.lij ^^Ic. t^ail formosa 


C. Ix^^ljx tUiaxl! c_ijk-all Ajljj ALx3i£<a iji&y*-? (Jji^tll la^J ^ »S\I ^lliVI i_iSjj 

(Jx ■* '_<UXJ . 1 ^ 1Y |»1x jjja. AjjLi cJnLnx X j olix]! dilanxl \ A—dlxo c..i.i.>ji_i I ^ ^ 

!>l_ C. A_jlaj ^_ 9 o j _x£ ^xal^-a i—ij>/-ill (Jx^alxx CjUl V>i 1 j 11 -■»'•. .N 1 A i.^iUII plat'll r-ljjl 

a—L iijoiu Cilj*i—a.j UjLuj jl£i £-1x1 ^ Wlj laxjA Koppert dj^jjS jlja jl£ i'1V> 

J—Aftiall (j —a <J £1 (j-ytLll j AjJjall a 'i.^-k ka A3 j 1 1'll iJ • -->11 ^9 (JLaaxjiU 

A jjjik ll {.lac. 1 S/I sLa Jl» jISSI jijloll (jx j-n-aij Axjaix]! ^liLajjlsVl j Encarsia formosa 
a -*.y.S<1 ul jljiLillj CjLj^j-oJI rI■ a-«ji\l Ajljail A^aliHx > _ >1.-il ^.—" ^3 ^^Sl l jLLLLLJ 



Encarsia (JiiUI ^LiLuLlaiSj jl aj*j ddl {.I jc-VLj l_i jmJI (jjj*aLk_a ^ CjliVI A-i 

dll-iA 1- aiilj . (jjii 4 ill jj jAiVl Cjji^'mll .^Aj jliaJlj tJ ic. Ail diUi ,sp. 

(_£A_il f- ^jll jl V] iAiV! dlL AasL^a] ^j]l A-«j lLII plac-VI ^Ijjl ^j-a 

Phytoaeiulus l^J —I ^lc J^U. c_Liu£l Jc- <ja jj 

. CjLj jArfjl (jl A 1*11 hV I <XjLw f' I ^jV 1 i>» d Vl j Aijjj (J^aJI Ja jjl£ j] persimilis 


: Bacillus thuringiensis g jx&dl ty° jliS) ~ “V 

Auagasta (JyS. 1 —II a—£ 1 jj cJ—I jj AjL^aj Berliner pJUJI Jki.V i ^ ^ ' I ^lc- ^ 

i_ya j—a*JI la—a jlfii.] ?*> .Bacillus thuriniegnsis LjjaISjj e_ sjc. i _ m >i « .i kuehnietla 

—j ^jllLaVI ,^5 ^ n ■*>! ^ ^ V A ^Ic. J_jLkjj tA_xAa.VI djl OlijJ [ p l' A ^ J.i£. ( jJc. 
kliV^Lii iae- tjjc. fj .Luiji J sporeinent Ci^j Ijjbkj (_kijmia 1I Ida 

_ic. J ^ J. _.x.jll ^IjjVI (_)l£ ) S A * j»lc- (JjS t A all A a Jjl jC. i ^y> ^3^)aa]I lllA (_ja 

A Uu\\ [ i \x i Loj3 1 j£-g^a dill ^c_Lual ^_l . A x 'ix\' I i* il iP.A yx 4_d j /ya A n» a y- 1 ' ■ -A _in 1 ." ■ 1 1 

^jlc. (_>i3^iAA]l lia ppCi jdlxj .Ax'ix^l AjXaC Afjjj elilj Aijj (j- 6 

j^pa^)__AQ] ^ J cjLwtajuiVI IaA Jilaj . JjI j*JI <* nAi Cjl tIaj] 

ja—ij JSii Aj^*a j 1 _jaui (jijyaAll lijA CjL ii. <iS jj jii i*j .formulated pesticides 

_C-S/l ^l*~ I-.' flx II gjj \ J ia y I ^^ ^ya ‘-'ll v ’I 1 X a \ ‘ 1 1 dll ^yi A '_;- - 

.lAjIaau (j-o dlldj LiaaLi. A m a Cjlil ^^Ic. >—ij Loiu AjaJjJall 


tjjdJI JjVI (jljjl JbUaJ :AjjujJslII flac^l j jlc- — Y 

d>» SJjac. ^ialia ^ jjj\ tlilil (j^i Nilaparvata lugens lj aJI jjVl jl jj ialki _>4*a 

^...j A alt A ^ i - al t. ^1 Acd^jJi ,^i — 1^1* Jyo e^jliill ^_yi . LijojI 

ail_a ClIjlAxj i.' il 1 Jill ^JLaJLLkify AjJC. j_all 't L ^ I Lj\ d^r-j jLUymallj J J*' 

CliL-jljji ^Jl i^llj ^>-6 Cj! Au^aJl lIiSIaI .A^Vl 

A_i*aaj jl^Vl CjLwJiLJI dJ lA <i jaAu ^jjc. JJ)a 1I Ai ja> 4 Aic. Cjljljji!! dJA Ji5j . AiV I c^i 

_iy 1 I ^—a r *~ ^ j . l!)I .ijull j j J! JLcuu^y t (jc 1 j diL-j (j-a La jjc. j 

^UlUj .AllajlAilj A-Ucnlall ^.I^C^/1 Jl 

Ajxlllall pl^C-VI ^)iaL^_o I 


4*^1 $*11 


: j~aa ykj ^ Ajt^lLol] A-x-ytjj 4jjix ljULajiJ £ jlaJ 

•.M.UMl Jbu>^ -I 

1 ^£dj tjJUJl ^ Ailii-a £-Uj ^ dlls^/l (ja aaa& A jjla-a] 4-i-^lj a^>aa£ daVl^. dllai 

^jLi—a dal_ilajl A__]a_jUI Aaulsll Jjti i.;~i j| aj iAajUl ^aL&all ^ Jtaall Jaa^j 

. t ij'XVi laA i^jIaAi (^>uJ Aaj*.^]^ul! 4 -iaK ^11 

: 1£j jal yi — ^ 

Jit—i. AaSuja^'l o wl a l ! CjIj'VjII ja ^ jaJl Hypera postica Aaajaj dlajc. 

dajlSi . ^a^a^all 4Twill CjL^l.iuall A»^ da^dujl I *—■.^iVif' ^ ^Lc- 

A I y ^ju ^C.jl ja Aai jK AiJI (jJJ ojaaS Ai jJlj Aallc. dalSjail daUla£ 

j»j 1 ^ ^ ^Lc- 4jlaj £aj .lA^l^ds! Jya JaisaU ^Lx_II Ji£l jl oja 4a^ja A a> ^ i ■ ~~'1 laaalla 

4jl Las'll day jT *■ a ^b!—4~v V ^Jj (j^al Laa 'yy jl i ya Aj^l dila dal aj.flIn ^ja _:uC \'l jjVul 

<yA A49ja!! djlalaiU! Zja qJjaA Aakalj dil^UoUl jjl£ . dalaaaal! Jla » .a a J (_ja J^flj 

Microctonus Jails y> <UalSJl o j-iaJI t _ ? Ic. JaiL _j i(Ichneumonidae) Balhyplecius jada 

■ aethiopoides 

iLLji ^ -r 

j— a la—alj 1 SVV ^»l—c ULjai u_jla. Phenacoccus maniboti t^aiaihll ULulSil & ^ jf- 

lil_alSll ^laj! {_y* Jli laa Ids. o^adi Ai^aa ^»oujl ^ » ^Lc. AjI^j £aj 

J ftWij Epidinocarsis lopezi Jails!! ,_>« jaaS j> *» / i l 

»AC. ^yi Ai^Ualj Aaaj_p Axa ojaaS Aall»i Cajatj Aaj jis." iSaj-a! Zja (Jail (ja jal! !aA ^jlc. 

ojUiaj] CaLiUaa JS liLaLSJI Jj I ■-!-> a ^^jJj AjLaaa'V I ^jdaiA. ^yj 1 ^al Laat Ajij^jJ Jj^ 

. taJ^jia 

:Llac ^ -r 

tj—o Salvinia molesta a —ailkll Aai—djajjlial ijja^laJI (jjill ojSxall dalalaJI ^ 

( ylc AjiadtiJI oife da_^dujj .AijJjll i" A 1 ~'A lAail^LaVI jllaSV! (ja AaAC- jJ! Jdj!_>^! 

Alj^aa—J liljaJi]! (ja (_lil_)all dialclj idjljaaj ja Aa JtaVij laj Sepik i^lnmll J$ii jJbaa 
Aaxaaia e, laci )SV* — ^ V\ * (ja a jaill o jaaS L " "' 3 $ > J dilNi . _^all J_jla 

n --- 



A t ^jUji J ■ luuJI j iCjLiVl 


I aa \—i-i3-l Lflj^ao djLull <* aj^LJ ^3 Ua^ll L _ '1“'? 7 - l>ill j> j5L] r -A ."j. u-v 11 l>11*\1 

V fl J^xUll A >JLJ .IjAXmflj 1^1 <JJj3 djtjLlj Jc- ij-a Alc-li JJO A-Ululc C_ll JhlIl^. ^J1 

_II \ $ t4_ilcli clilj \ gJ A jinjli cl-i—c.1 Jj^staJI 4 A 

^ya aja*]I ^ oaa 5-^.lill 4 ^aKoI i ^-ol j* ^ j aIbj ^jS^I aSj Crytobagous salviniae 

.Lu-oljj ju^JI JiLo 


; 6i^' (J 1 ~ i 

^—3 a—S^U al (_>ia j*j SJjJj (Jil jt <Lui5i Ajj^ Trichogramma sp. (jiyJt Jjila ^jj 

4 ^£_uJI (._ djljlij^ <^at£-o] ^jUaj ^yJc. j V jl aIj . dili^l 4 ^ ^7- ^1 <AAilaJI 

^—1c- lg 1^ <jj11 m u1Ij AjIL^JI ^11 Calil ^j-Q ^^.1 jac. a\ AajLlaj jljjjlj ^ i^j 

^—jjjVl a jill jL- jli^j 1 Cnaphalocrocis medinalis jjVl j' jji JIU Jjx>j 

CMo jlia.j ‘■Hetiothis armigera j^ill oJjJj tOstrinia nubilalis 

j^-ai Aa.jjJ djliVI 0-° U jjc.j Pandemis haparana AauII ^UiJ' j.ij linjuscatellus 
O^ioUri-ll {Jl-Cfc-o _JJaJ ^j -3 Aal^JI ^UjIaaII A^l ,j-a ^jVl <*lAjLila]| aJA rJp^Jaj Ajui 

Ij_A <*—ijVl CjV j! _cilljAj L_b^ 3 j j '^IjliV ALalSlLaJl 

^\^y\ >. fljlKl (Jjlaj I a ^ j AULnlall I^ya AiC-lli-a JjI jC. ^jic- Aj-o^ 

jjjA AuC-lJu^a_il jJ_j1 jx]I d J_A J1<j Jc. lAA ^ >U^i V & Aajjj <jVI j 

al—a-l^)_^sl (_jC (JSjV a^li^ ^aII j (J j^l l I^A jj&Sj ^1 lI_1jA^ 

*aLajJI ^^*^1 ^jJc. 

:%5I ^ -0 

^— a I— gi^UaV j (j^ Trichogramma chiJonis J^ 3 

*ChiIo sacchariphagns in die us jU^ Aaj'iU 

Jj ^Ijl {j* ajiali Aa.1 jll & » , * • » Jaju«u vJlil jljfl Uii aAA (jrliaj 

jl 4^11 IaA A^alS-a] IjjLuaoajj LaLaJ LiSlS t*il^ A 3 j (Jjj^a^-All Acl^j 

dl olS -il CL jliVI (J-a A.lc. Ai- 3 l£-ai All aiTuhI Ajl 3 j U*i pI'^jVI lAA aIjAjI Cj^\ 9 

.^^Ll AjC -^3 Ala^-a ^ AiLx^aj J j^lnl l Al*.iUJ^) Ala^-a ^ Y c-V juLjLj 


A_aJiul iu.'l 




A — kljj (jiaj — j <Jla Akaj JjIjc. a_ia£ <xiji Trichogramma evanescens d^kll jjJjj 
Anagasta -k— lujIJI (j. ^ —jYI j —a-JI jam ■kilji o^Pj *Sitotroga cerealella AJ^avll 
(jllaj .Oslrinia nubilalis ^jjVl Z j-dl (jLa jlka a^sI£a 1 JikJI ^k A£iky kuehniella 

dll j * If- .aal _jll JjaU O ■ ( Ig-iA JS '-111 ja 'I” J:iaaJ tJjikll I A* 

• Ja-jjjUl %v<5 JaxaJ jliaJI Ia$j AjLuayi ^y=i, i-k lj Jj dliA ;_jaI Aiij .£• ja*d T — 1 D® 

J aj J Sj .dll— 4>l-kyi ala C.I JJiiil Darmstadt iJaIjla A Sli £a Ajiaj dll*lajl liiliAj 

A -^WaII k_J_^l ujl D >1 j — yP: j'i AaajljjJl A^jISaII D 41 k_I^L*S/l I A* (jl A-aIjaIIj 

^_i^l _ ^Vl la* ^jLftda D^ - liliAlj to.Vk a o^-al y I ■■ j a i - 1 ill-in 'i/ All ^j-lc- oj^lc AjjIaaj^II 

.pl^j^yi la* Igas ^jll Ajc.ljjJI CjI^LaaII AjiSj ■■"'! as a] Aaa^i^fLiVl Ajalill d* 
jla_ja J__La dil_sVl Da ajac, a -va K^I Aju^kll &aa - ' a"•, y di v j y % a'I d® aja*JI Dll* j 
D—® v_j^LaVl (jAii ^iil aij laA .t_ij jfill j^le Pier is spp. j Mameslra brassicae s-ii jSlI 
J—ja ^1*11 D* <_j^1 aJILa aXi ^ Trichogramma spp. (j^^ull J^ik JLa*1aLi a^jISaII 


Laj^j piTiajV'j LuajIjSj I^ajjau 

: ja<3a ^ -V 

lj—kj :A_)jda*Jt die I jjll aijjk dal JsliJI LJ ie p 4 ^ aD jdiad a -vaK^H • 

dll—tljjll i j l . Vi AaoLs. i A_i^)u->a1I i _Sj^>iall diaj Aja^aII dllcljDll i_g^ ajAiill j AA«jii] 

^—s dj^jaViuiaII Ul j3 JS i dl ^aiLujI D^-du aII Aj j. t-n I I 

a _;.4A,.dl dilc.1 jjyi dilai d« dae a^jISa! Aj^ jljj ill a^jI£a!I ^Jl a j-v\1 I JL^aII lilia 

u —lc. ajaaI jiSVl Ai^l j^xs d^Ij ‘ Microsiphum euphorbiae D 4 ^' ^ jia. a_a>Ls. j 
aIsajI^j D^l D -0 ^^^1 1^ a^jISa . j..- a.a a jA-k a’iI djleljjll Jiiill 

. DaII dlLAiik ^ lg- Z JiXC- jAi'/1 DaJI ■ " I i A lifli 1 1 'j ■ II jji 


jiladi—D_> j^ai—II ' J_yick ^k Chilo agamemnon (_g j i . ^il l i n<ii) l A_ilj a^j!£a • 
(_jj]— Jj\ j& aDS JjikJI la* aLac.yi .Trichogramma evanescens Jaikll 

jj jj J)' J ~ iri l ^ 4 4_] ( Aj1a11 

■ <h\ .'in.all ^kl JLk!Ldj 

J—Jik ^la=D—Aik Z J^A Ai .1 J ^k Aida. Sfl A.j.i.u^jk Ajj^I AjljIjII ^1 Djldl dllil A^»jI£a • 

• Trichogramma evanescens _dkull 


rr 



_«£]l £rl— liyi ( »J_J V • • Y AjjjaJI A-C.I J_)il dlla-ii ^£ja * 

Trichogramma evanescens d°i —Jl J ,i »3 -i I—^-^aI j <*—>1—jLiUI d ijjjaJI 

A— j\j Jal iu x-i-i-ii—11 Jllxll j /yxil Awil ■■ j" Q-° 1 ^ j l^jLujjj&aII j ^aII ClAAiilaj 

4-La-la. a\\ ^_iJbljiVlj o-_JAaJi dltiVl 

- A i^-il -V 4jLk-taj ^jL-alj ajj\u 

A naL^ A fli _jj Aa^.^ljjJI A Aj-^L^. ^11 A 3 L 1 J 9 I 1 jlA> • 

.AjLw-JI aJjIjc. j Trichogramma evanescens J^a 

: CiLJaj^A]! JL^a ^3 — u 

:LlljU ^ ^ 

^—3 *t-asJI—j 3 —c.j jiJI lIiL^Uj—« ll -dikj 4 >m j m l^ Chondrilla juncea aJLlJoJI ja1*j 

4_Sj_jil CLilj ■ a a j ■ ^ II 4 Sjyl CjljJ 4 jjl JJ (__aLilal Jli'Aj 4 .*.-. II o-j^j-1 W -yi .Lill jLal 

J_Aj) 4 0 j. '-. I I 4_Sjjll jA (j£aill 4_ijl£a ijS-ol . (La$jjj 4Jj^]| Cjljj l4 

j—a ajl jjj—J ^ t^'3 Puccinia chondrillina ^I-jaII i >°(I jUujj ji&VI 
4J|jj]| jj (JS,inll 4_ajl£al ^l-Wall v ij.uall life d* 4X)Lui Laajl (j^ol . LJUajj 

4_ jjlii 4__sl 4_ajlSal ^jLu jajaa jl^iLuiY £"Ll-i jjl jA ^j^iall IllA _jf'* JJ .4 Vw-ijAajI 

. .-.. j.-. f |^ j .a-vii ^ a 11.II 4 t*v * *1 1 4 at ^ ■ ' > 1 1 41 ^ 

: Lai ji ^ -1 

tiilajj 4 ^»il£a uajjL La Miniere 4_La-a Beauveria tenella jlaill j» w3 > J 

(jj— j ^f.lj^l d kljl-ia^] l$j»a jA Melolontha melolontha JU-aJ' 

4r.j^JI ij\ < _ S JJ 4jjLjaj£ll 4j»jl£ail Jila d 3iVt oj^l 4j» ulall (Jlll4l^»li]l 

* 

(_J_JLd Ajjja .■■jftil dll Jl_t AiV 1 ojkA l ^ V. lj ^ 

luliSLI 4jalilall S jl-'Vl J Aa^jljjjll 4_>4l !>,a,!| 

^ lr. \ l I jjj-^ '■jlj'b/l 4\tK. d lA4akj 4j^_jlj;ijll 4_ajl£alt ^jjLaa t aa*i J 

j jr- clA.-v l >1 al l CjI _ii ^a 4aaLi 4j.,^>i 1 (jj^) (j^ ‘L 4_ajl£all kljl.1 > a 


4_ljj]l djlalj 4 | ^C-I^)a]I (jlul t A-uLil'l ^jijLuCkJlj 

di__ 3 j ^_a l^I^al^-a l_l^j LliliiVI tjr° * CjLLjIjj jjl (J-^al- l. all dilal 3 j 3 *J 

A _a_al£-a jjjj jpi AjV dj*yL^J\ oAA JLa ^3 j .aJIc. Aj^lljj ^_lc- Jj 

4_ujjj 4 1 ) A ^ a 1 LaJ^jj A u\ \ a \*\ A ^ ^ a A \ -v |) ^ x^K a | A \ 4 jj\ 

^)}\*} JjL-uj ^q ^1 jA (_}* 1 £j 11 13A ^3 ^jjLujVJ (JljjoAlj .(AjcI^j^j GU aC* jl djljljj 

<a 3 l£-all JLc*jjujj jjl£ La^ic. 4 ^ ^ Asu La ^ia .optional LjLn^l 1 $jIj 

A _ il ^_ jl ^iajjj A -v^l*\_Ji 4 _louj^1I A A jjL^aj5kll 4 a31^a]1 l1ijI£ (IajLA AjjLajSII 

A j-v^ljj 'll A oLa 1 1 ,\* ,Vj (jl Lajlj jij j)l£j ,4_jA jjjIj Igjl ^lo 4 j-v j1j.m11 

^ > «oljc. (jl <■ * 1 j-> j . djl,\nJ ^Lala-a (j-o ^C.^1L’ (J^U jjl ^3 La Ijj ^LllxJa IjjJ 

dj La^C. ^—111 Jik-.aLi-a]! djlal 4^Krt ^jk (Ja*J (jl (j-lc. 3 jjlS ^yC d_ul£ 4 j-v j]jJl 4_^3l£udl 

.^LiaaI CjIA ^jc a jjl ^Ac- LU jj IAa ^yi»j u^j t ^ j l-^-‘AL 

J,y-& J £ ajjlj 4 (jjAa Ajjijl j'vi UaJjJj o^laill dj^jiu I djI^LJl ^3 

dI-k i j ✓>! ^jjni -ijl 1 Aa iJ^Li. jyo j 4_j_^. jljxJl 4 -v^K A\ ^ylc- 3 aLla] 1 djli^U ALqI^IaII 4 

,4^3l£-4il ^Aaj cLb (^3 (JjV^ ^ALail ^k Ajjj^>i-ia 4^3lS-oil ^)x-aljc. 





(L^lilt jmsUaj 


A^Kall Ai.^'ioiali juol 1»H :Vj' 

* 

AjajJjxJI 4 %Al£.*.ll j^aLifr : LuIj 








| (j££ ^Ud^Lyiti ) jj^ ^jJ j 

KINDS OF BIOLOGICAL CONTROL TARGETS AND 

AGENTS 


Targets of Biological Control SuilLaU jtaluJt :V$i 

i(^yuLiiaJI j CjLi^jjI£V1j 4.i>lKa V jl ‘Lii.jljjJI ■CajlioJI i'i» w"i. u l 

[J^a_*J (jJLkj dllii!! 0^_y^J jjkjsUc. (_U*iol u1j3_j]I £as IgJUuLLJ jlki 

. lIiIj jlaill 

Insects CjI jAaJl -1 

^ ^iVinij Ic. jjjI diUjlUl j!&1 .^A Aj juiaJl CjU 5 ^ 

c_i — jj J—ii* a —al^JI herbivorous CjI juiaJl i_uj dAaVl oi* ^-la*-a .A^jijjJI 

i A.„ ^ ]y < ’i I A\t i A vW^/l AjJLaC. j t A^wI^SH AjjLuiC- j i djljj \ Ag-jLili* 

Mi L_i— Jjll ja£ 1 Aa».‘.>V I A^jLiLa A-JJJ ^U*jj .^j±\ i_jjj ^ JSI AsLjal 

kJ\ AjlSljI t.** II jl jjlJ J^lk ^y> A\y j\ jj ill A -v^l bb.liJa i** '■* tA*u J 

^ 1] A —Aa-al^-oli 1 (j"° &.AA >o ^ 

$A _jjl ditjljjll 1 c_Ajillj Aj^*iall ll j 

diljl£ A aII jjS/1 (j*a J^c- cr 1 ! ^^ < *) Uni 

dj a — aj ( _^ia—^ s djLujiiJi j djLjLiU! o^Ijj j 1 ^ ^ ?• ^ 

, till Jj.AL7k]l 

Mites CjLwjjlSVi 

^Jhoj A^jl£-al] AiA^L^All djUjl£ll (jUaj CjL^jjjI^SM di^Ulc. 

^1 jjj — Lij] 4 —Jfw .Eriophyidae tTarsonemiae tTetranychidae di^ljU]l coa 

tCoecinellidae jj! t(Phytoseiidae aIjIc. Au*LJ Aujjji-Jl diLujjl£V^ 

c^lac-V^ j 4oIj^a} 1 Aiijjji-<JI ^1 jL-uj^I£V^ ^ 1 

.Alia ijXcll Auuulali 



Other invertebrates jjiVl CaljjliayJ' -—a, 


U S j»-laj LS 4 l1)L-j J jlSV 1J Cjl Jni> 11 ^1U l CjL) jlijiliUI 4.C. _j-03wa ^S! jUl _jf' m ' 

_It 4. _il jj£j <_ji Lai ^LajA^l Lilli £flljillj .4_i0kjijjJI 4_ajlfLnll JjL-ij 

jlm—jVl 4 - ii i^J ^lil jloljJ^U -OslIauj (JaIjji^ J-wtj Aoila 4_uiAl Lljli jl lIaIjI ‘tSU^-oj LljUluil 

jl)l_o*JI _SjjjVI £_3jill <J1 «j 4 )nAi ^j\\ jjj jx .4iJVI LllljljAiil jl 

_j ij 4j ..WaaII ll jaLa^/I 4 _ nui ole. (j.V » 1 'i a jjj ajUaj^ “U^ala. AjjiAI AchatillQ fllliCQ 

\ v.. j 1 j Ij.il i li uv j ^LsIaS J i'•» 1 dki ajiUII 4_iaaS/I djl3 ^aljiil Cy *3 ■ <- 1 — 

j>_ill .0J.}1_j ^^3 LjLjlsa^UI jxi (_5jil ?T jUj AiJa ‘Ua.jljAjil 4-aaKftll Cj'j >0 Lol 

^Jjiialt AjLiJI jIjjIJj Jj Lalrodectus mactans ^L-J1 Lli j/s’mll (jAu JjiL -iljjlJ 

• Ommatoiulus moreletii ilLjlJI 0 jilaJI ii l^LLV L»11 ji^l J) Pelidnoplera nigripennis 

Weeds jiuUlaJI -J 

dijl£ 4 n>»jl <4 jVil .A jjli! 4jAj..,a'ill lIjIc- (_ja jjj£ ^3 lIiIjIaaII 1 "j A 

Native 4 _''' ^ ^11 ^ j j >11 ^Jiill j LlAc-ljjilj ^c-l jaIIj diLiLiJ! Ja.Ii 4_1iLlla jialjA ( ^3 < 4 1 il a ji 

jl l 1 l /1 £1 ‘Ijj ut j A j^ jij}p “LajliaU laM l^j-o 7 r u^i l aij .ecosystems 

Mimosaceae, Asteraceae, uLl^IS 4*i->"i lojjij g-1 jij\ 4 »» Ai -Autij 4 " i l ■ >> j^a 

Clusiaceae 4 _ljlc- J—1« AjjU^js] Al*a 1 Cjlj SJJa ^1 j±\ ^ o . tna CjiliUJI Aii L «1 tCactaceae 

1—£—Sj (_ 5 —ill Salviniaceae 4 —IjIc-j iHypericum perforatum —ill ^ 

1—*1 .Lantana camara £jil1 ^1 Verbenaceae j <Salvinia molesta ^ jiil 

'_il jl tAa^jijjoil 4 C \ j ■ a ^aII j^ (j^l bale, j^a grasses . i l 

. 4 a V> C yfi \ jjlil '■ - -. 4 l-v j'-jj/il 4-^al^all Jl 4 -^' (A_^Llq 4 . jail j t^l Aj a3 1 ^ 1a 

Vertebrates iliLjliiil -—b 

jljiailj jcLailj JjjliiJIj 4_LiljVl 4 JjLj jliill i ^yn Ljbl^jull JSaxJ 

Lj_ A j _ ±S ^ -3 j J (jjljlill a <LaL& Cjlil Jji j 

Jl_io < _ )yj ^yi (j* (jl 

^u^ 4 xr>... j>q]i ^_ a A ^Uc. jjj^jl djljjlaili oAA AiJa A-i^k.4_a-al5L<Jl 

•C5>VI jliill 4 jIaa jjJapxJ 


t 


Auakjijjuli a A\ - 

> ^Ac. (JaxJI jl - Aik ^XkJall <^1)1 j*i\ (_£ AaII CjIa A' 'l .>1 jjj-ail \\ jj y ■ J ^Jl 4 qI. > 1 ^/ I_j 
^Ia^j— uj ^—io ^^Ai) ^^jIIj l^)^l Cjj^iaj AB ^yllil A-nljjll jj^UI iAjiajAuJl Cj U ^joAaH 

^—a Myxoma Lajm ^;JI o*jj^ l£-° genetically modified lul jj a^aA^a ajjIas bjLja 

Aj^JaII AxAa oAI *>un ^LuiIkV A VVl.a U^ is^ *■ ■ .n*»*U (_£A]Ij LjAjI jVI 

. JaiJI d)jA^. Vi a } ciilAjj £• jjU 

if 

Biological Control Agents lailiil ya\i& :LuC 

jjL-a_ *11 4A_j^^IjjJI A "kalkali ^3 AaA^JjaaII ^)j-«aLi*ll t _jAj tAjtninll ^IaC-SM 

Ajaud _flj ^^iaL.-Va <j)__* ^-«all*JI dAA jAa-i) .Aja.^IjjJI A^bI^aII £■ Lxj J^ft'k'n t$j ^Ull Ajj^ij^II 

1 ^) IjjA (juajl aJA <. >i Y\ .populational a j* A \j Aa^.jljj_JI x^ll ^ cAjlijj 

.AjjluLJI plAC.Vl jjA dilc. j*~> *11 oAA j)A (jjl ^AiAIujIj jl ^l~>ill ^3 

insect parasitoids ij! Jjflhll -1 

A_Aj^ll djULaUI j>A ^ic-) I^JjIjc. JjSj djULiiiall 

(jl ojAS 1 I IgJ <jj£jj (J^ V (jjli ll A-*.‘r>S/l AjjaLa Ajj j CjI^AlIwj" ^Ija kluC.l^ill£ 

I^jj£ Iaac. ^yjll CjLwjjaiAll jjA ^ic. <iilAj) Jaia Arklj Jjlx. ^ic- jl ^ Ia^aj Ja£j 

bl jjiJ A.ia.^ljjJl A^bI^aII J^alic. J &I AjjA^JI t~*il Jjflbll . (Ia^aJ JLo^V ^all i jA 

A_—iJ J L ~* 1 " v ' L^Aa Jjiilij 4_^_ l'V ^) Ajulbio AjJ^J e" ) '■v'*) CjUlliUI oAA ^ a i « lIjI ^ajI^JI Aj^BI^aI 

. Cjb 

till iA -jl Vj <A ^B\£a 1I (Jl. — .'Sk.A a <c,^jja uj^IjIp jjA CjUIiiia ^1 AVuJ 

Aphelinidae, diUl c- l j qa Ia jjc. j^o LabVuJ ^i£l (jj^j <iuu> dilx. j>*> ^ 

a—jj j £—jjj 4K aAAj tEncyrtidac, Ichneumonidae, Braconidae, Pteronialidae, Eulophidae 
Ajjbi—L-lajI Aik jj .Tachinidae Aijlc- l j ’i*a a.^. i^ VI a_uUj a^jj L*l . a,^. ly)j \ 'bjLAir. 
JoaJ a.^. i>VI AjAac-j 4 a.^. i^kVI At a.^.‘ i>V i Aj£±Aj tStrepsiptera AaV>VI Aj^Ha ^~n_) 
dAA ^ li^.A><d (jilJ JaLlIl jl (jA ^ jib (Rhipiphoridae, Meloidae, Staphylinidae 

A^y—B J—i.b jl Jic (Jjilall qa JalB A^lj A^3 (jl 4 AjLil^ll VI jj'' 1 * 

(J—3kb jl Jc (JjiUl j)A Aja j)A J^l (jl (j^-°J (J^iw Jl ^ 5 ^ lAn) iAdjlc. j)A A^.lj 



_ ^ ^ ^ ^ j f t -v frl ^ a!\ ^.-^1 *• 

(j_Ic-j Solitary " 4—jjlJul dl—jkak" ^jVl ^UJl dl/nak ^^ic. (Jlkj . (JjIj«-11 ,Ja juJj jjj 

(_ja_i! jjkll Uaj dLAiikll -j-**' (j^»j -Gregarious "4 _i£.Ia2l dUkik" 4jjlill dkLik 

:aJLu! ^j -i -11 ^J1 jLa.1 ^11 (Jjl«JI \a ^jLiil J ■ -• ~1' eac. j dl *. ^ ^ q 4 

u — 111 clibakll __yA :Egg-egg (Oophagous) parasitoids 4 jaja-> 4 , Cil jlj a h - \ 

kl_Jj 4»l!k1 ^ja .Jjkll 4 - -- 1 ;’ (jaAj Jji 4Lal£ll Jjkll 4 ■ l ^Jc. Jikjj 

Trichogramma spp. di'.—dak J_!k Trichogrammatidae a—H kl a—»jIjH kit iCjkkikll 
A—tic. dil— dak kila —£j (1: T J£—A—-> W VI A^ailj^a. 4-tj ^k* a 4 t k'uul 

Adi nil j a Jjikll Ska. ejja jl JJill -ddli. .Telenomus spp. dljUak Jik Scelionidae 

4 jaAI 1 '1 ilk kll 4r. j-'-v -'ll kltl u; J *‘— 'I Jjkll 4dajj Ji-lj ^»JJ 4lol£ll o _j > a 11 ^11 

V 4i*yi ^Jc i _ 5 daajj ^il£j Ajj.u'i 11 dllitU ( _ ff Jkjlj ; ull ki» j-iil Jk_a ^ ^ ^kn 

■d^Jl JJ^ J Ji 





Trichogramma evanescens A -JajJ I Jjila iU s jjJ ndajj (\: t ) Jii 





JJlD 4]| 


<_ 5 —lc JiiaS jjjll C-iljUakll 4£ja?_o <^a :Egg - larval parasitoids 43jj ~4^auj CaLliila - Y 

La Jj IajjAj ^laSu aiAj ^3 jail jjiall 0* ALalSdl 9 j.a-all £ jiaj 4 v >ij 1 jjia 

jjiuj £jJajj Solitary egg - larval parasitoids 4 jJI jii} 43 jf- 4 ^sjj tiULila ( i 

' 3 Lltz. ^ja 4l*alSll 9^)*a~^ 11 (_JjL*JI AaJoaj (_JzJa (JjilaJI 

la jl^La ^ ii-A J — lj <j—ka. (J jlc J_S i^j-9 (Jjflinil ^ja j a^3 

,^-k. JiLiaJI Phaneroloma ocularis Jaila <-dia Ailal ^ -superparasitoidism 
4 _iiljis jjic. JiLidl Chelonus sp. u ^ 3 iCryploblabes gnidiella -uLudl S jak 1 

•Phthorimciea operculella o^LkJI diljja 

a — c.j^>_o :Gregarious egg-Larval Parasitoids 4 j£L*a. 43jj -^nj lLLLaIs -{uj 

LgJjlc 4ijJ fj* 9^)>a~>]l (JjL*J! (_dayj (Jilajj jjlll v "i l j’uaki ' 

aa_ftkall fj jokil l *1 . \\ -Uilal . JjUJI a^lj a ^)3 ^ja djLiLiLdl ^ja a _}3 ^ja 

J_j 2 aj JLua. (jJalkJI CiLja 4-iilja 4 i>iji t _ J ic JiLlall Copidosoma desantisi <kwV' 
i_Sjla__c l^Iklaj carcass Sa^lA AlLk. jl mummy ek-oj-* J] aIAc SAjj jjaUI 
a3j (JjiUI a a^}3 YA-A ^ja L* ^ja pLi-o^di ^ja ■ ^JaaJall 

1 _Sac /ja a _i^jaj La ^ll a=kl jll JjLdi {ja a** iLLaLdl aac l\aoj 

• Encyrtidae a .liUJ ^jUII Penlalilomastix J^iUI 

a — ajj*_all <iJS]| AlLaVl ja u*j : Egg-pupal parasitoids f-\ — < L«ajj CiLLila -X 

c_iLa Jila A . si i 1 1 .--i ; j_^all Biosteres sp. ij^ 3 (_y^ -iaSs 1 . diLAjaUl (JL^-o 

^_iLal «djaxli _)jb L>« J'«m ALal^ii 

J_jUJI aIjj (Jikij £j\ AjiLiil ^fcyaaui ^Jhj :Larval parasitoids Aijj CabLala - t 

— ? * l lfl 1 oLAj 

^—It J—iLii ^CjlLLiUI (ilt ^ :Larval endoparasitoids AaiilJ AljJ cjULila (i 
J—jj=u]1 —lila jail j_^') JjaLU UJ%J 

I Aid > 0 SjA J 

jlj —h I^iSj iSolitary larval endoparasitoids <jJI j&\ ~ aIjj CjULila 

djjJi —^c ^ jib 1 2k JjIaJI {jp« A^.1 J qa (Jjfllnli (ja J ^^3 

djt—jjJ A —dl ji LS lc. JfiixU.ll Apanteles litae J^ila J^» 4 Aj 1 jU 11 Jiixlll ojAlia 


£r 





1—jj3j :Gregarious larval endoparasitoids 4 —jc-L** “ *mi|j ^jj (IiULila -T 

J_£ ?jjij 1 -■■■y^ i Jjl*JI (j* Jji]| jjiiij (j<o (JjjJall (j«o -2j3 (ja jjSI 

v_j—ij£ll ojjj ^—1c. JikUl Cotesia glomerata Jjs 1> Ju-« ■UiLaa <j^ n\ t (j* Jji 

.(t:t JiLi) 



Cotesia glomerata yiilill ^laaJl Jailill olaa. o jjJ uljki jJajj (V:f) J^-“ 


j^Jc. Ac. j , A> .a H oi* Jal^u : Larval ectoparasitoids AJjj djULiia 

jjdall ^jS ni-^ll .IxJ j^ull ^SjjII jjdall CjLJjiJall 

4 till Aliiiall ^—laiu (jj—S j • J__jI»JI ^Ja—uu l _ s —1c. 1. ■ -a. jLa. ^^jJ! 

u _II 1 V' I ^ UJlc.j . >>j Aic. jjiijll aAxc. L?Jjj Gregarious tJa Will 

j_ «u] c-l Jutilj ojjiS/l ji * - jLac-VI JiLjll 

Bclhylidae 5iiUl £jU)I Goniozus legrterij^ih <c. j ia -> .a ' l lilii aJU ^ .JjjJUll a ’u^i^ 
—£j Anagasta kuehniella da^jlail Qiaahl\ _^xJI (jj3J izjz <Sjj ^ylc. J a Ini a l l 
.(jaiaLkJI lIiLj.1 o-SjJi Cjlijj ^jic. Lrajli. (JsJoiall BraCOtt itlSltibiliS (JjiL 


A^dlLiJl -- 

j Aj L^Jj^j 4 ‘ ■■ ■ -■-*• ' Jaj L^JjIc. Jjiiall ^_l>1 i ^Jaiaiil jj-o ^ ^lli 1-1A ^9 

A—JjLuuS ft^LJ ft Aj jJU-all Ant <~iill -lAxJl ^ Ajl £3J (jC' (JjUl 

\ _l_a LJL&J tLaLaJ (JjLjJI j)£LuJ ftjo^j ft-Xa JaJj 4 liU-^-klL) ^JC ^jL-aJ^ll Lg-li£jJ 

:l^_La jL^JV jjAiJ! Jl CjI^ul^JI 

JjIc. Jt ^ *>>j ^aJ ^1 Ajl < * n -fc Ajlc (JflWull JjlxlS Jalill JOC- jja]l ^!l!/Ljuijj <—&3_j “ ^ 

lIiL— 9_jJ jl ^paj j j)-o AjIc- LaJ ^j-IaII .\)1 %11 AllJjj JaaLJ lll,Wj ^vLoijVI -IaaJ j.Wx> 

i j i ^ ^ 11 il l tj l ll *\Q^ 1. \ft| y 1 f i y iV? *l^fc 11 ,\ ^l~v- l l ^1% a ^Q_ill ^ C tA, a ^ y ^ j 1 <ol^>\ l 

AiVI A^jI^a J AjfrliSj AjIjljlxJ Jc 

. LoLqJ ojkxa^Jl <£^p> v_ft3j — Y 
Aa^jijXaJlll djLAojJl ,ihj» .4 j Aj^iull “ V 

jl* ua AjJjuJ JL*a A^aj JjLkj <jjj iCarcass ojuIa a!L^ AjIc (JaJal*Il JjUJI ^ u<-i> — £ 

• JjiJJI 

Ja ui Jd (i — I^jISjJ ji 1^.1 oj) (Jjjlall Jjl £-»JaJ t Jj ^Vill AAaC, ^LaJ ^LJ 

(J^ - ^ JjIaJI jja-ui Jc. 1 g > n9 1 A Q 1*1 A a 11 AjS^JI jLaC-V^ illXLi ^pxull (_Jl9 AjC- j t j ,\A ^11 JjlxJl 

(J__jU1 \ _jUj jlJ-^_J jl jl ^5 IAjaj (JUu^j Ajc-J AjJliui}! ijJJ ^aJ — V;Y 

.(-^ -r:Y JSJS) 

^_paJ__Jl £*Lja_ jV O^JJ_^ Ai-vj ^Jj ^*Uau Aj^jLlII dlUlii-Ull ^ (jl Aj 

Aj C l (Julxil ^ ., ua (J^lj £j Jaj All CjUVI la «ij <£11^1 j rj^ajlxail 

AS^j] Ajjl-liil ojLall a A^i^.*lt.a^ i^i^j\ Aj.t!iJ jj <^jil u-ijjjll 1 uA JjIaII 

.Ifljlr- JiJailll AaJU-tfa _yiL JliilLi p. uAi c -jil Jjlxil 



AlxjUJI AJjJI CiLJoila Jilaal CiljJa^ ^Jajj (f:tj JUi 



d ^1 ^ ^ lA A3 'j"‘ “ aI I 

u _It J_iiajj ^_jll i^jLjLijaJI 5 ^ja^» 1I oik Lfj 2 ^ 'Pupal parasitoids fljifr Ciljhak ~° 

(J—Jila J_la ^ J LV IL A (j^a ALalHI a j. . 1^. 1 1 pl^lxll _jA^ L^ljlc. 

Brachymeria aegyptiaca (Jjibj j£l' (jA 3 ^ ^ic. J» ki«l l Brachymeria femorata 
Nasottia JAA? (£: Y Muscidifurax raptor (JA^j i(jAAjl>j^' (A^ (JAslall 

iPachycrepoideus virtdemmiae <jj—LjiUlj u_iLp—II LSj'j-* A 6, Q^i Wu i l l vitripennis 
. t_iljjj <$£Ull 4jbj (jjlic. A^ Spalangia gemma 


' C’l i . 


y-'I ; V 


* . .., 

" * u l lJ 

*'S- ^kniU^ 




1 

..A 


v w - 


l 


\ 

in lid 


j ■_;' 'ajL^ 


Muscidifurax raptor fjlioJI Jjit »L» «JJJ ty^Ji (* : ^) (A" 1 

£j\ _ A'^ - * _a AA La Ulc. CjLjLaiJl »jA Jla :Nymphal parasitoids < Jjj* ^ LLila -1 

( a : Y JS —Encarsia inaron J j»A j Eretomecrus mundus Jjiia J—la A 3 ^' s_ib^ 

_1c. ’ ■ ■ >» -l ja 1»T' La Lilli ^ilt (jjl ClLJjiLj ((j^aojS?l i-jllsll A 1 * - d jUljjJa LaAj 

Leptomastix <■Clausen josefi *—il—A^UI J—in A*A J —^ (3—A ^— A^ 1 j '— 

i i *i.l l j_J _Ic. Ajl-a-b AjjI jiij ilil A'tin lj* J tNeoplatycerus paleslinesis idactylopii 

.(Y * • i jjjAj ail Lpajc- ‘Y • * Y A^-) iPlanococcusficus AA-^' 


n 


a -v M ■* U 



(tUirnll AjLaJI 3Li ijjj Encarsia inaron JoilaJI 5 Li » jjJ 

Encarsia inaron Ajj^ill JjftJa 4Li i jjj jdajj («: Y) Ji*l 


%jZt ill jj—L a LS lc. I ^ li Lv> i -lajjjj ^ail dhljiLill <c. jA-t. t, :A 'oini 3 j^lail LjLLiij — V 

— II ^1 — ajJI <j — o u— lc. J — ikiol l Aphelinus mali (Jaiii <JL> ^sjUjJI l$Jjl*iAl«l£ll 
. JfLill A j i. i l -> 'i i-'iiAyn J1 j-oll o jLli. (ja Jxl£JI ajill J_jaj t 'ui Eriosoma langirum 

lI' vlj Braconidae aJjIc. ^jjj U aLKII dl j.L-all aW lvd l .'.Lbim j^dlj ^aI 

a— jAit A—jjj j—a aLKII dljdaJ] (Jila jLjill ^ j^v./v-aTi j^jII Euphorinae aJjLc. 
dil _ydaJI dlalaiia Diptera Ajj j ^ jl US .Perilitisj Micronolus ^^di JU A-diVI 

,j—U Phoridae aLU ^ .Phoridae jPyrogotidae j Tachinidae d^lc. dUaiia JL Ai#lSll 
^yAj LU: h jail ALalSil dl jM.-all j-iiu]l ^ La j ^ If. ejaall . ^ .1 >1 .flLU duV jjSa (Jlaill Ln■ ii 

.0 jjlia 

t _ 5 —II I—C.Lu , - ... ;a'’ , i (JjUJI sail j ALajj ALalSJI ^jjVl £-LaJ AjLaL11 £-1 jfy\ j 

aa —«j ojil—L>" a— jLmJI oa& ^jic. (jiLjj i_UlS ajj ^Jl v 'li'i...» j<n l (J£ iUAiil aaac. 

J 3a_^.lj JlL-) Ldj Adai! jjSI ail ^11 (JjUJI ( «_Laj jlj .Polyembryony “AjiVl 

Lllaijjjj AjjliLo dljaS ^^ic. jl ail J d3j (ji dLaifril (jji ajic. (JiLi (jji jill (jUj (j-i dial 

‘Superparasitoidism a__jljl»ll Jiklll laa (jlLl LLu (j-a j! 4 A^aj} A Ay A (J£ 

A ^—lial 1 j^vji nil <Lijl \ iaII CjULikl! ^ Ijl L&l 

.Multiparasitoidism Jakill 

£ Y -- 



j 4 A ^ S a ^- 4 ^ ^ j *!. .i«u ^i_^ i i» n 


'j^>» j 3 . Li3*^1 JJ t ufl JjLjlII .^Jc. (JaJaiSl ^JjIj -UflJ^S lii j 1 * >>jl c” J jljfllnll <■ fl'u^) jjl j£*kj 

j_«jj ^Ull ^A-k v%VI dilajj ^ Ic. Braconidae aIjIc- A-A^IaII diLiLilail JiLaj ^l^jVI 

j jg. CjLiliiia Ifl jlr. ^iiaj AjjAxjj Ajl_p* Aj^I^aIuiI jj*a 4_Lo AJfliujJj ^ "h-II (JoIjlII (J^lj 

l-h—A) O' J4 l$djljc. (Jjij ^1 g-IjiVl >dllj -iUa (O* ci^-j <koinobionts <tti 

A Ills olji_ 1 g j\n> ^jlk, j\ lIixojI ^_ic j\ JjLh j^uj AjAjc-j iJjflVAl 

.(_jjlji*]l jl jjic, AjlilOl jl Cjljljibi'1 JLaJI jA La£ idiobionts t$Jjl_jjd 

4 C_il__iliiia] Ij <■ o j «,"'a diLiLflJa]1 ^a ^ ^pj ^l^jl t** iljljaUU ^AJj 1_^1 

<-ij—*ai (_pUaVI (jic. ijiiLAiiL l$0a a». ^ ilLmJ Jj'jc. ^0' dlia Lai ‘hyperparasiloids 
1—a>jj£a (j.—« J_SJ jj5L; (AjLikll ^yi .primary parasitoids 4oljV' eO jbal-i' lj 

^y—3 -hctcronomous (j^—41 >. alf^* Jilii) i jbUi]l oi* ^yic jlluj 4 »fA * 

jl 1 ^jljj ^-lc- A^a^ji-o dj\ ^j^SaII ja!u 'jl j)^ .aj Ac-j^A'y.cJI oAA ^Ijpi ^<- 1 *) 

t'jj' 

j—4 1 _-lie. jjJjV' ^ LajJaLi (J£ 0-?-^! c-OLiUl o^*-> ^ 

t^c-iJail Sjj9 Aa.I^JI j)jA Ac-^uiJ jji ^jS-aJj ic i>Ji 

(jiuLi tdila ja (jic.j .proovigenic females ^aj < 0 ^ l^ji yUJI oi* ^ji 

(JJj ilxj «■! jAxjl ,^^^1 4ial£Il o_^OaJI JT jaj t5_>^Vl 

synovigenic (_k>j—J l ^—^=j ojaL^ « OjI iVO AilaJl oi* ^ OiliVl i—i^jxjj Lajj-ij (_>-ajOi 

^yi jjJl OjLi'yi (3*1 <£> iLiajjJj J 4ajj]l jcjJajj 1^13 ^yOl OjUVI AJla. ^yi .females 

^_ Jaj j04 l^ijljC- -j^l I 4 J O^JO^' LS^ Jj^aaj .Ufrlac 

^ k. 4—jeiOl 4 jLul11 oO* ,_ylc. (jliajj />« (_>ul01 (Jiljtll ^ (j rt i^ ’i juaic-j l^ji 

l i 1UT' . 4 ■^iy'J\ ijjUic. ." 1 '.jf qUV jjjj s^ij£ 4 ^».jaj s^AUall oOb aaljjj .host feeding OjIjJI 
l-. '1 jfe ( _ 5 _ 3 aj _jjS iijl j^i- 41 ^ac. (Jkj idjljaj*jjj£ (jJJ ijjl jljifil l (_k'O - 

.4je*j]l J - - ---1~ 


CjLjIa^UI 0 4 kjjcj Ajj-ulaJI CjLuijjLJI ~i-i 

jl (j jl Arachnida ^1_ijj^all j tdjljjiaJI jjj j±& Jk-k [jjljlsVI sale. ^Unj 

4_Lsj£]l j„ .iC. jlj UVl ^ Jalml .CjjlfjLiil j« J4J^ aac. ^yij 4jjOaJI '-ajjj! A^* 4 LS^ 

1 j■*. l~i~]I 0 a 1 O^ j_^OI^ill 40al^]| l^U^ I...i Ov.) tLb^oj 0^1 O 4 j41 aa^w^.^. ' . Ol’ i 

I_J t4_Liall elil—aVI 4_ajl£-<J <jjj!iLdl CiljiOl ajjlk .survival reproduction 



a -v Ajt 


CjliVI (j-* <J£ ciiljla*j J ^oJac. a_l&a 1 Cjlj native Allaj^Ljl CjL^joLJI 

fl-v (Jcliil Lgi Jill i^jL^ Jfiud! j^jC ^J^dl .AU-fcJ jl AjJsJa fcljM-'J 

Pentatomidae, —* c£ljL_e ^ LS —a 1 ^ tdiljUJ! ciiliij A_iel jj]I cjliYI ciibla*j 

Chrvsopidae, Staphylinidae, Coccinellidae, Carabidac, Rheduviidae, Anthocoridae 
j'lj—jl Q* aja*J a^jJSLj ia^.ljldl 4 juLoJ 1 diL-jaLdl ^j-o l^lS jiaxjj tFonnicidae, Syrphidae 

.A^UIl CjliVl 

j—Hsu <_£j—II jj JiU-dl a ^.1 ^ sympiosis & jj^L*-<JI £ J J 

jj—o J£\ jl a*.lj £ jj Jl Jill jI jVl (>q lajae jl la^Jj laj predator ^JiLdl Jc. 

Sj_j3 prey ^JLiJI la* ^ * ^aj laaiej i<ilc Ajaiall £jj 

^^ II jj*j asj . JqI£I 1 jl JqI£JI o^Ja Ajaiu £Js Jj iJliaJI 

Ajjllail CjLk^Jixdl <jjj LJId i" i ^j laA j 14-ilc. Ajaidl a» Aii "o^a (_y* J£l 

*.L aA (JJ-oIa (JJC- jj J] -jjjl JsVI ^ > .il.Uj 

CjL^ijoLJI Jel J U^aj^j IjJm JJsVl li& aiLj fatal predatism diw-JI J Ja^l — ^ 

.bub ©UL^aa JaaII &aie 4djl_JaaJI ajae j AjJaall 

^—i 3—jlc J j—iaVI 0 —* £ Jll Iaa non- fatal predatism u^-JI j^c. J JisV I -Y 

_illj 4 ^^.1 j_.ll k_jUa—1! plj__ j' ^j>uuj (AjjUuII CjL^Jsl<JI .j,* Ihnuij aac 

.Cluel^JI j 

£_^aj _J ^—51 laliLyj] a ftlTA^ Jj CiL,joUl oLrx UjI jja ^aL*j ^uu'aj 

A—ljle J UkS SjaILuj LLajJall jl j^k_j A > jjj ^Jaj U» diL^jLJI ^ 1J ^j>a l*1Ua J al t^jJsLull 
UL^iJal] A>aUJI jLiuj'yi Ja^lji ^ A - _>^VI (j^a*-JI La-uj tCoccinellidae djIajjLlI 

^uaj—ill £-*-aj ^C* I jiVI *_pu» jj! (Jl J Vj 4lil.^.kla.11 jl^^J c-^l J 

Jillj <jjj j^ilLdl dil CjI jja j-aUi ^Jj Uu3 j . LI % >^i\1 jLiujj $jle Ja±lj V cJ^ly*A 

l< , 

■“ Jill Aa^Jall £- jjj ^jJajill lAaie JiH (J^* I ^ ^ 1 ^ 

A iY\\j* j^Ua.4 ££& l^j ixujHJ JJlj 5 J 1 U 4 0 jjL^aII JLaVl J JaJI jj :Vi 

IajIJsI j J A_i_u^ji* (jaaAill £-*Jaj ^ tilJjJI la^J JaJJjJ Jill 4_ujJiAll dlljj^JI 

gjl di A-jj j (_>* Phaenobremia aphidivora ^joLJI J1 q iaia aIqISII jjc. 

.|^JI ^lj->l -5aA9 J^lll OjJa C-Lijl 



A^AHaII A3.ij,1< * a \\ jui \ In \\ 


^ A ujjji-a U^\} £ ubJ ^2 til^LJl 1 a$J Jajjjj j ^jil ‘LmijOAaII — ^ 

^—a]! daLui^oiAil k^ilj A^-jU^lLq *t jLaj ^ja Ljl^-iJa 3-°L£lJ (3*L£Ji L^j^^la 

a —iia-Vl AaL-a—i 4 jjj Cj^ljlt JJcj Thysanoptera A^lxVl <Ujj J) Li -aljj 
A^ja-Vl AjAac- Ajjjj Orius (j>aa. (JL« Anlhocoridae jIa JVI jj Aijlc JlLo Hemiptera 

_1 a^jLui _la bla-la CjLujjjlaJI >" n> Coccinellidae Ciliuiil <1 jLc (Jla 

.LU^dl 

Jj*-> £-^J <J JJ^ 

^_ic. Sj^lc. Ljliv tXll jIjaj Ly**i ' _ ^ 

—c. JiLj AailtL.* LiL^xJa jjc j lUI£ 1I A»*^jai-o 

•Musc-idae Aisle, L&£ daij ujU^jaiJl ^l^ji (j* Jj15 

:^J] U jjAj CiLuiijiLJl &AA UK«rtft jUuj) <j*xuSI ^Jajj :LjIj 

^)- jg. j) j laVI g.L—nl A^^iia* ^.lAnj Aic SaLxJI &AA lAAjyajTifl^N l <-*11»ia"i 

jail a j^c-j i>JI Chrysoperla cameo j-31 aJ ^jli-a <jLa Jai3 aLI£11 

. J^uii Ajlijj (^a 11 Cweta variegala aJ ^jui-aj <^SjJ j^UI J^* 

J—IS1I ^ ~^- A_kjJ^lSLa J W -V . >dl ^jUkUjj 1*1 mjj ^9 > g 1 djLtaJ^pLfti^ £_*Aaj t 

A_jjAA A _ Xl A * iS^ ^ jLoJ ^ja IjI ^ > <n j 

a—S colothrips longicornis Jj-* 1 

3_ql^l) \ J* ^ Ljl ^ tJriill _j\ »H**uj in*aij \$ aAoj CjLui^jjAA^^ ^-<su — V 

A_jj^] A * si*\\1 lIj! _A^jLi!L«a ^aLoj j 

c-L n\j (,A _jjLa 3 ^j-c Icrl^jl ^JJ^ 3 c-Lj^ iJ ^\\ Odonata diUilc^l 

,A\*JqJ\ UU-iJn lA jy^ 

c. 'JjliV 1 (j-& (JjIaIaxj ^3 La jjJ .u^a' A^jafl^ll CjL-aj^l£^/1 3° ^ 

^_ ji\ spider ^ ^ItfU ^ 4ij*A jjSI CjljLiill ^ja Ia jocj 

_ic L^jl jl Axj A^jAj JLftlau j CjLiLiia Aji 4 AjC-I > ^1 1 Cjlil ^j-o 

A_\Mc> _ a A_ oj j4Aa] 1 c_iSLi*ilj Ju*JI jj| rj^jj^l y-iiiAajj j t dlLyuja^AJI 

.Phytoseiidae 


fll 1 4II 


Sciomyzidae 4 — IjIc- <— jI —jjj a— joiaJI jiiJL Slugs j Snails 


4L-&S 


dilj_pljjl oiiJc ^sl^s 0* jl Jjklj I^jISjj cs^^) 


1 ) J^l! Aj^jIjjjII 4 % jI£a 1] j»^il'»»S ^i! jsll .,,1 .Carabidae <ljlc. ja A^.r-jVi 

J—JvLi JA ) 4 Ua jlg-lJl t>al Jil J*£ Ja»J £31 Jill (4 mM j.<dl JiiLi 

Cjj jjI ,J, . diljliill (j* IAj^j Ajfcljjll (Jjj-oLa^tU Ciliis Jaxj jyjll ^tiljall Uj1jIa»j J^i Jljjjl 
( » .' i, >mI„ ...i 1 V ^oll Thiara , Melanoides, Tarebia, Marisa (jJjai <_>• £-ljjl Ja* 4jjL»JI 

<__>*j_^ J-lj—jl (J \a 4iil_Ij (J^al_jjl jLj_iVI ^yi Aj£]I 1 U.-V' ^j\\ Lbjijl^Lil AjaXujj J<al J-S 

Euglandia rosea ja j —Hsudl £3jil! JjjlJ .4 Viu *j Jll yS> J^ao i _ r lll 4 Biomphalaria 
5j — lilc. 4ii jjAj Achatina fuiica jVl ^Sjall AvilSJ 4 alls. *. (jLli* ^Jl 

. Jj ^ A 1 . ^ „ll 

4 j'lV'mll jj J-dl Jan inT: jj 4 4jjaiaJI miliVl ( >a' i ,$j ^yjll djLjjlaill qa p 

I_J-L« js\* ill ^Vud 4 lilLmjVlj 4 CjLuUjJ1j <»jj» ■ ^-11 Cjljj-iljlj 4i*'lj.u-vll 

Jx-i 3, 4-ale* 4iut3J JjUlIaJ >1 J jjlV' l jl ^a . 4 ’ j l.ll'l j! ^ tK ,nll j . ,~1 »^ 

^j-0 . *0 , ^ djJ^a 4 _ IUw j i l 'a 1 •» J l^ia 4jliajXa]| pl^jjS/l jli 4 4 Iji. >11 iSAjPj 1 ' . l~> 'I j "i. .1 ‘1 1 4 1-4. jl J <' 

J—9 cdlLo—juiVl _j'_9 4^x—Saul ( _ s -ic-_j .CLiUliJl (Jj^i i^jo*‘w..«ll JliUjill ^3 4a, .-ij 

dilijj CjUiu (j’naS 1 sLudl Ujl£>Liaj JiLi qa ■'i* Vs.'nil 

Pathogens & Predators of vertebrates ljLjU&II uL JOaj ulua jaa - _a 


( >JJ LaAiC- Ajjliill J4>^' J-^ V y' 41J ^y_3 -" ^ ^ * A 

CjI— mil A yfiLa alx^ISLoII _j > A> .^j^a^/1 (JI ,iSl \ 4jj J\, 1 ^ j 

jy-ajl ^ilLlA J^Sj V i‘‘n-4 4ml iaj^.all (JXa Ia^jjC- ^3 V_^4A4 4_i£] a^a"', „ A ll 

1-^jl (_J-lc- l^jlj LS^^) ^aLa.jlall ^1 jjVl o'a^ UjLjaj JglA > jl , JJ 

(jli dll^J *^A-alik Aj- 1 -»4 x1^1 ycl „a ; l 4 J J'l-all ," )l si l s 11"i j 

u—3 Ajji-ail jaiaiil A-io.jlJI ,mU.i*jl! 4 jxsI£a1 Feline panleucopaenia Jla ^j^jaa (JpUaj 
li* JLwtmaj J_jiLdl _^L Jai JjSj (^^>a-l (Jialxa ^yi ‘J>494i jK i ulU -UaI jit- jJ^- 
A _4a.jlj4j| 4_-^9lS<dl Jla-a ^yi ( “ ^lal b i l l ^y-lll imLtia^j-aadl jAAAXli .^ia^a-ojl 

. jl j_iill ^a.1 —£ ^1 helminthes J Myxoma virus Uy-Sdx -jajjjj 

jOjiJI j-aill ulaVim (jhisl venereal 4j J nil CiL^jaaII ^lailui] AmlS-ab L-bul ^UjaJ dl-iA 



4 j-u^Up j 49 1 ^-a ■. i > -t ‘ i J^aljdi 


Cll_jLull I j^Ja l ■ Uml l_gj| i] jliJL <UaV1 _)!£' LlllitiA-JI jJa, JcLaII (_y^ jIaIIj 

• A ' *"» q '.A i I 


^ _£11 J-}—ilLj 


lAjJjiiU CjLjajiiAS (Jaxj ^plt AjJj&all <jj£j La IjJj 

. A-jL^aV \ j^L ^>1 ^ialjuJ ^jIaL lA j! ■ >n ^ill 


^jj _£j (jl (J__£aJ ft^JjtA-all 4 _uj^)lLall iljljij.Vi]l j jjlill ^jl oAj ^C* <| ^*j ^/-ix ill ^jl£ 

4 djljlili (j^-lal^A ^9 L^aju-i^j dlliV I tljbl.l*J JIflJ ^alt A-ol ^-11 Jaiu-lall JjLaj 

.4—n» a djlal 4-^3 L£a A Ajjliall diLujjaLJl ^ijIj ^-i-iajj ^jll L_jjUkJl <j-o JJ9 iilLiA 

djlju'Ji -01 LlO^£l j jjM <j-a ^C-jaLqj 4 juOj djlc. jaTia ^A,y\ djli dlLjijjLjl dJA ^ 

diLj^liill *jia JaaI ,*_0 j^ll ^jIailII ^jOI ^ *uj> ^j£lj jjjl^iflll JO i djLjiillj 

Ojjj mjj 4^)10 ^ $ ‘i ia ^9 (jlaU-o ^ 1 ] Ia 0 ^UjjjI f-lAiil ^9 4 j^)a ]1 

>1 jIaII 41 LjSa 11 sIjIj jUiil ( ^lc JaU~"kll OJOj . 4 _i^.jj^ull A ^<VX j , O. in Ia^j-IC- 

Jl ^_ 9 (JjljJ-i_Jlj jLa*Okd 1 -g-C^O J>-o AjlaAj^J\ 4 iL^Ul ^A l^JLA^kujjjj 

.a^j^ (j-a V Aj 4 a ^.^1 jjJl 4 -v^l 4 01 

-01 4 jOl£a ^ ^< 0 Laa**S /1 Ja 4 a.h-k ^ ^l^jl l&-°) 40011 CjLj jliall O u i-OO 

^j_« U^j_^ VLojlLjjI l&-° 

Poecilia cd ^ i J I affwis (j^ajjull JLu^ LqA Poecilidae ^ijl^ jWy 

_s <iUi j£j ^1 ^>£1 CjVI^ *reticulata 

^_ 1 c. <ila jIaII jjc ^\ jjS /1 ^ Iajjcj Poecilidae ^Jjlc. cILa^I jIjjIuiI jj^j J 

J a— jV JIaI^VI Iaaj hybridization Qj>^^ J ^ iiL^lajl a A-waII dlL^Vl 

. lIj! ^jlLjjV 1 <^ 11 j cJj \^ 4 j\->. A \\ ^ILaamVI (JLa*jjjj| ajjISaJ pc. VI 


JajVI diLfL^La A^t^j ^oll b_^ jLujj 1 j cjLu3jp4^ail — J 


disturbed ^j^L> ^ >0 A"\y .m\1 jl AjLjac.1 ^1 j\ l^a9 jjj^j ^^^1 aJIaJI ^a ^3^>a11 

l n.ni AjJjla jl CliUJa^AAll ^ > AjJjlui LJ 03 ^ u' O^H . Q.u£^)J jl IOaLij Laj 

Jl_^-all 10 -A ^ Laa^-Jj .(djLjjLuSll j 4jU-«ayij ^J_j^lllj JOo) JaI ^xil 

. Jjy 3JU11 


o 


CjI _ujjjjillj a _jjiiSJI (y* IjJfi entomopathogens Ajj-laJl cjbJajaiJI 

<*Lil Ji_^9 j A-LqAI l^-ix Aju.a 4_uLiiWi1 Ahij^\ ^jjaj . 

SI a-^^JI ^Lol (.-*1 II -laitt c j»>ill . djliVl (j^>» dj^-all 

i ^ <f~- i*‘ ^ i “ ^ .^l«v \ 1 

.IjjLaJj (jjj-iJ 4-r*.^]jjJI ^waLixJI jj£l ^y* Ujj£JI ^jSxj 4AjJ3^>aa]1 -y*\\ 

S-ftJ ij-o .la^C- (jl 1 -Jj.lmJ djLujjjjiall ^ya ^(JLaxLuyU \ \Wt jjfll ^^ jm'l j 

5_laAlill kJull_&11 l_j— ilal) V 1_$^Ja*^ {jlj fermentative media djllu < _ 5 -^ 

.Aj.-^. JjIjc ^^Ic. jJ.d 


Bacterial pathogens 'UjjjIJI CjUaj-a-J! 

..*JI ^j±i \ $K>j djjUjj i rigid ajL^ ajjjlx djl j Ajl^'l i—yxj CjL 1 jI£ IjjkuSJI 
CjUL-o— La J—jIjc. A^JajAAll Ljj&J! ^Jax-4 .spiral spheres rods 

dal—* jJh] Aj-a-da^Jl oLifill ^9 <—cr.1 ,_>>T' .I^j dj^Ls c-lic Aic. ^ya 

$1—liJi 1— S^L ui—111 toxins ciiliii ^ jjj (proteinase j±njjjA\j lecilhinase jmu«iW Jla) 

v_s— a ^^ LaJ a j-> A) j .a^.lail j»J i—ij^kJ j^)au (jl ^ bjJjSJI ac-Ljil Ijjj 4 jli»ajl' Ax*, >13 '1 

^-1 U i " il n.Xj ' ll ^yi Jj^a Ajljjl ^3 ^Ijj (JjMl Laic. ' ^ ^ iU b^ li'l^ il l 4 UkaJ ^a.lll <—« ijk I j j£- 

Cjxixui Sjill iia kill JJ ajikii— ill J _!! LjjijSJI J»aj y i_kc.Llalll (j^a (JjLlII Cj yi 

*UJa ‘ _ 'I ■ 'x' .frlaill (jc. l_i3jjjj (JSiU I■*' JjI_^»]I ailil uJj^jaII i_li3 a 

^— jjjl 1^ C^ y Cy* x^xxJUJ . bill jjl l-a£ 1^)1^ 

J—^.' ‘ fx'x .iajii. (JjljC- J^^^all (JLsiib ^ Anui Jiuijll y bjjlSjll jj^a Ijita CllLu 
a— i jl -l^k *UvjIj olj <X -k ...‘V'l W ’. y J AjJ (jjlll Aialc. LjjJjSJb Jlij ^jUI 

1-ll^ll I-J j r-g,: 1 .! ^l^jl ytfkX .J ^ ■ ■-! 1 ilfc J l_aLk. ^x.sSxj a'' -v 31 jT, - S i s L a \ •: 1 ^ ■ I ■.- a J ■ '■■ ^ 1 1 

LijjjSJIj 4jLa^aY^ UJ% (j_?Hl ijl-bill .(Jjl-»ll 41^?- jjbc- 

J j *— aaai 1—jjl Bacillus alvei AjL-qJI alili jj iSerratia rnarcescens 

t j-=kil (Jj-alj .(_^a'-C. jjl li (JjSj B. larvae b JjlSjll ^jlc. j"|-> all liiij Lalu tbjLaj 

.•J-^VI (jjlll I^J Bacillus popillae IjjjjSJIj <jban.nll Ajjbbll (.LaiiiJI CjISjj J-a jiliJI 
lafiJ—a j_9— 1 J&J i^IjlII ^j-bll (jjlll ^jl) UJ^ iS J^kVI AjjjjSJI dibL^aVl ( kln» a J^kl 

jji£jl iJlablL 




^aL~-s ^\a Jjklla i^s\\ ^ja l^ijljc J ^ji\ dil jLnflfl Ij^jd^j ^-L*»^ Jdjj Ulu 

Micrococcus nigrofaciens 1—jjjHJ! ^—9 J1—=J1 j—fc Ld e^iL-a ^> 11 j!a^> jl jldj 
1 —*£ Jxiuil ^1 {jjjjS/1 (_>« IauJj bjjSoJl (j^aju J£ljj ,Lachnosterna (_>*!*. A^a^axll 

.Locustana paradalina i ^ in^j (jiW Serraiia tnarcescens LjjddJI ^ JbJl jA 
£-da j ill ^ic. d^kilxd Jjlxl! (_£ j^aAll C_fiJ ^lll JJ Jdd (ji dlVL^JI (_paAJ ^ 

^jIaII (jjJ^UI jl A) A IjuAi AoaAI dill dlVl^Jl aA$3 JS Jc-j . Ar^ii>S/l dlldldc. d)Llj&L ^uaij 

.(Jl) ^Lq c- I AC ^_1C Aj liull Ale ^ali Jjj^)Ia ^jC- dlUli-^ai^] 4 . >» jpa-flll Ujjj^ ill (J^LaI 

d )ij 1 . --iCfl ■& ^ Ajjddiii ^ j ^A o^d^il ^aAII l ^)-laj 

AjIc-Ia) Ajjj^Jali dllAA^-dl (*-3^11 11 a Jl J^dAll dlldj'll “\yi <j\j t 

•L? L_fl_Jj^lll £' 1 ^>aJ Lj^j-uSJI J^dAj SAjAc. dlLdjjldj-o idliA .AjjdlJl dlL^a^a^!! 

UlLiJI ^Ijod] .^i Ljjn^ill AcLd 4 -<jUjj AjjjIL diljjjj^j BodlluS (_>dk ^ ^1 yi\ (j^ajLJ ^djj 
L-Jjiu dll-l^lj (_$ ^-oAjI dtij j-dll Lj^jjdiil ^ja 1 jjl (JdAj , 4-)]r»,uj^II Aj^ida^JI oLiill 4ajlLiaJI 

d_a _aJ ^l j— i \ iAIUa .Ajjilftj Jc. Idj AJax^jI! alAiil Lilld. ^Uic ^^3 

<_£ j-a A 1 1 L_fiJ^Hll J>3 (J 6^)jl3 ^)JC. O^lc- dll lUtt^jgll JLJL 

£±a\ oi—^ (J la , o^>d -^'1 ©!—iall ^ saprophytes diLo-a jld (jlwu S^lc-j 

a A — c, j-a-ii! ^djj^dll diijli.1 ^1 Uaa dja {Pseudomonas, Serraiia , Pro/^w.v) 

cJaJL hJa JpljJl dda-9 l( _£ jil JaI jxj iai.inia dl^J (JjIjlII -jdi aJ La <^i11 tin V 

j^aII ‘_aj ^dll 4 ilr- Lflj ;J jddj Ajuida^JI dLlaII j ^9 l ar_ ‘ . >% n /jl (_ 5 ^ Ll j-udJl oAA 

Photorhabdus t>« *Lecithinase ^jjil (JL> djLajJj'VI oaoLoaj 

Steinemematidae, ^ (_s—s ^ j—^ o^-} —1»j—diU^ Xenorhabdus , 

£-1j_a LA/iKba jjlia a) LijjjiJJ la^Laill fOijJ .i_jjjj^ 1I Heterorhabditidae 

.d^ujLia i^lLiA U jidiil * ‘ ^ J jjoAll 

l djLiii-aiAl 4_da^a-ojl Lijj^JI £ja oAjAc. ^ 1 ^jl (jl ^a ^C-^iLi 

4 LoA jjl ^)daj IjA ld«JJ Cjuu jj jjjll lilii (jSJ 4 a*j 

Jlo) Pseudomonadaceae tlOlilc. ^ non-spore-forming ^1 jill 4 Jj 5 L 4 ' jjc j-IjjS/I 

(j—a a_>l yj ,jjII {Serraiia, Cloaca, Aerobacler <_£u>) Enterobacteriaceae, {Pseudomonas 
\ _jjjiiiiil oa__A ^ ,jt (j_diUU/ii^' 11 Sliill Lwajlj 



jjJI 


■ >> i** '-v**' jJjIjlII j) 1 •» 1JC- jl dlda^jiAli £_u 1 a Vlf- A-iL-aL^ A 4> 4 A > 

V ^ H ^ ^^9 tlgjji l-JJ din, fill dl nlMI ©ifc (j-a j <■ m \ J>*V) -jl 0^^ 

Scrrotia £.Ijjj_juju td)l__si^1 ^ *y*> a ^ M^11 ^i-oLi*^ Ljk^i ^ ^’'■ ^ > 

Ajjlill <&. ja- 1 . a, 11 Lai .Costelytra zealandica LjLd ^Lu entornophila 

1—aUlil Ci_iv JJ'j Bacillaceae da^alc. J Aajjj Spore-fonning Jl j^l 1 AjJJI ^lJ/1 
B. iB. sphaericus <-B. Popilliae Cy ^—-y aS- 1 —II Bacillus o^~ pi J Ja* J.I J ^ AjA*J 

.thuringienesis 

dla L5 _4.j Jl_*JI dl_SjJ dld^o^ J J/1 Ujjc.j B. popilliae IjjpJI 

Popillia A_jjililJI c - 1 ■ -■»''A. 1 1 J!Lo tAx^jJLall ^■ Ail j'j 1 j ^x.1diil Ada aIc-Is ^-al_lx£ A_iaA 1 

J jJll j Jl p-u^hj Milky disease Jalil ^ JIj aJJ/I a-^jj -japonica 

^ a Jai'ii,] <JI jj kll jA j) Sjljia Loxjl ja. B. popilliae ^jia jaJI JiiY JjI Jl 

ijl Jl^aJ ^dY Aui Aj^Jd JjIjC. Jj A^UJI dal A3j in vitro JaUI ^jld j In all dlid jj 
B. J jc. >11 <ULo*_Loj! ^9 1Jj^Tk AJ IflWa j^jiajAAil Ijfc ^Luj ^-Aa ^> 1 

^ a — A±A\ Uzkjljaj^o ^^k. jiil jjndll l^la -Lujill <jc- popilliae 

^Jull ^-k. j sporulated cell 

LlJjc .CjI jjkaJJ tj>\* \W toJLj^c, CjV^Llj ^ B. sphaericus LjklJl 

^jc- ^-iUit> ^jl-aJllI J&J JjJl 4 jJ3^aa11 

a _-iLiJl jl > < A Ky^^all Ajj^ILII <" \\ n*»^jjjl jj <kLj*j .fermentation 

OJ jJ j xJl —all ,ljj.u5Li,ll i JjLiJI ^!Alij ^JU ^ic ^LLjlj j 

, (j^aj^Liil jjwLizk.1 ^ ; ( ^9 <jU-I] J j <jl j IjjjSJI 

^ k Sj-liil La^J JIjIIjj (^a^S/I jUikVI U^" .3^^ 

.^jjLyu oJbu] dlldl-ilJ jlj AjLk^aj ^^3 j _^aj-al! aj-odia dljjJ dl-l^J 

(. _J dllL-aLJ ILjjulJ ^l_^jVl B. thuringiensis IjjjjSJI 

4__g£lill djlil ^jja djljlau 1 JajlLujI aij A - ^ wS/1 r- Jl la* ^»,hia 

Jl jj la—Jj (_gj il lj—jj eli t n i «aj iJU* iCIjIjIilIIj j 

• 1 _ijl dila djlijj jda Aicli israelensis AliLiJI (jjj la* CjLdlal djUaJu^JI 

A_Jc.lj dila jl a^.j aas tenebrionis Aiil—i Lai ,1 a jjc-j a^J^I >_jljallj jjAajxJI a ladal« 


oo 



A -V.^1 ^.-al t J^iu£ J 4jA ji,^j_J| ^jJ J *, .. *1 } 

t Lj—iii. 2— ->2K . J bjl>j l$-=».bjj ij^J ■iij Chrysomelidae 2Ajb. ,j^ ia. ia.Vl <jSaS Cil j/ii^ 
B. thuringiensis CS }'$—^ u ^—*_i .^1 ji$\ ^ Ujjc -j Lepinotarsa deceinlineata j-il j^KII 
.£31 jiill j Cjbbill ^yifc 4 J 44 UI bjiLojjll ijxa (Ji.jVI ‘bboia JJC. Cllijlill SjJa <Jcl3 jjj^J 

:2jjSM CjIja^aIIj ^>Vl £-1 jiVl ^b C^P B. thuringiensis bjb£Jl jiSSi 
e_jba]lj (b- 11 *'^J»b-^j (_5 j_j 1LJI Lgajj^bjjJ Ajjb. Aja..- ■ 

jjC. Aajbll CjLuliLli ^jbaVl b* 0 ‘bj^- • 

■ Aiu»,<i Aj^hv Cjlil Aj»jI£ai ^ A LJ ->. —-Cl a • 

.IjjjJbb] ii._j 2 Vj fermentation j aVi' b l^bj! (J^«j • 

■ c,ljj1 4_iiu j^iil CjI jjliill AidiwaJI i^jLIa ill ^ jaW • 

jlW ^jjaLbJI JUL ^jS]j ^aj t_nt.n ^jjjS j*Jl dila^j} CjjaII lLa^j • 

. jjuJI Ols^J <ajl£-aJ (_ja <T>Lla 1 I &AA <jli IaIj 

4^3 >,.il jj ^ Aa*jMI t^I J n >a jjjIj ^j-o Ij jj’lSj'l dAA ^I\n Jl) djj^ll • 

$ \ ill 4 l^ L yi\A \ ^ 1^« a . (_£ ^ nCiM j vs 'il l 1 arA , ^ ^ dllj^A^ jjJI 

I^jIc. ^jI^j V Jl <4_Jl fj3l Je- lS. thuringiensis 

/?. //jz/rzwgiewA’ZA’ l_4JM*J ^aaJI JIaj- u ^Ij ^jS^I 

4-Aikl^A l J^j 3£ jli j^j-o oJ1^,1j 4JXJ bljLuxiiS^lll ^jc. (Jjl H 0-4 J (Jjj^la ,jC- 

_il Cj _ilS (jl J_*j ^4-v 1 -v.Vi 44 -k rkSfl 4_jJLafb j djl^S ^-fjj 

iij ^\— iaJl d)lj ol^i_^ ^Ja israelensis iliLJl j t 4 %'i>Vl Ua 4 . ^ kurstaki 

Jj djl_ jLu L-lajI 2 ja^c. bjljbi. AaJs tenerbrionis 

2Ja*_o]| CjIjLiJU eb^jjL! I 2iVI (j - 'bjLaaJ ^1^11 jj.^bb I'll'n.:.^ ^bjl (_j^ c - ijab 

jlj—a l^ 2 aj*j Sic. ibjIjibJI bn> ^ lIiA^j .genetic modified plants Lu' jj 

.b jn ^ill CjI bajLLi L^la Obli*j bijj jj! B. thuringiensis bj f^n ' jS^SSmai 41aIjl-<i]1 

0j_Lal1 |J^ ui 1 j jl_jliJ qa Aj V l 4-ul 4.^ Vig 11 (JLuCLjj] Aic- 

i_i-b_jl djl ^oaa Persistence CjLii 4 -ujI ( 4 JuJ!j ^us^j\ ^c, lA^laLi -4 Aj Wil 

^uaj—3LJJ ^_li! bill—jllili 0 In* J 4_Iib fU jjA bllLull dljlil) ^AaIIj l_AjLuujjj 

.4j^jS ^3 ^jjjjoi Jj 4^ jji 4»a_*i!)U 


A \ ill ^ ^ U 


lyk AjjIjJjI 4 i m 1 1 Vi JLoxlm) jlaLi-a ^jaSj 

4_iJ ja jX ^aajLk^aa. ^]l A fl!"'i~k t, ^piLiaJ j! A aVt-s. ^ £-1 ^j| djl.na. JtaLa l/ ^ 

,J£AJI <jil£JI 

. OlAl aK/,^V . oljjL£il ^/jl ^' —Y 

A _ajLail JUujj ^^Si\ S-IjiVI £-a 1 ^1 al l ^l£i! (jl <j^AJ ~ 

• Aijja-a jX CIAjlaA (_£JaYI £-1 jjVl ^jJJ [jjiaii 

<jk jAj a 1 i jl -IjiiJj V AjjjjSJI CjLia jaaII ^ 1 ^jl j-a B. thuringiensis U jjj£_JI jjj*j 

^yaxj _II Laao l^J _^Jjpdl jjt jl .~ui i'J I j ^a^l^kll j ^o (Jalail L^_a.ijjl t ■ ’ y - ’ A,tVi)-Vii ^S Aj^jj»-a 

.(_£ jjXl. Jaia LuJajC.j A n jjhil ^ Lmj (Ja^aVI ( _ y 3 [jt£ Lojj £-^ill laA q\ jliic-VI J] 

^-aj — lj-U — ijl£ A^a^l^ni! A -s-nK^ll ^3 A jafe l Aj isj&A (3^ I.AA ^jlA _^JC- j 

^jS-aJ J — ja. (endotoxin) jJau £jjj.ljVl 1 JjijSJI aiiA 4_la*Jdj^aJI I. iUVii .AjljS] (j£-oj 

. I L_AJ^aj _ 3 -»a yl <^yA Lj^n^dl 

:Cj|Jajj~kll AjX jaa]| LjaISoj] JjUj !£■ jUS’l (J±» 

Beta endotoxin (j^i—Sjjj-iiJ Uaj ^1 Bacillus thuringiensis cST^m jj2 —\ 

.^)jjJailj jJjl AjJa^o^i 

Ajia. j^, t'in..' l i ) £>aa. l j *3^7' 5. thuringiensis ijjA*\ Jaia jjliU. ja— -V 

SajAii AaL-aVt ^jSj (jjllLaJI ^ (BT 3 £* 

j k s\\c, lilliA ^jlS LclJj A_ilA--aJ Ajl^. ^ CjIjL-aaU Llul-yixJ j a 

L^al 1^/1 I .\ l 1 _J^ cl^ 

1 — e,\ii .^j 2 *JI k_aj^ylc. (_>^j ^ylc. _Lla 3 JUuc .1 

. iw_flj^x-Aj j^al A ■^.A.t/il 1 (j-a JJ3 

1 , 11 * “ "> -s - 1 ^M ^ 5. cerceus Ij jilSJt 5 . thuringiensis - ^ 

* i a L/U ^_jl ^Cr .iflitil a ^A^Si I 

.A-^nkll ujjjikll Ci^j Jail) L! _lc. jjjU 5. sphericus j) 5. thuringiensis £ ^ t 

5. LjjJ^ill dbia^)C ^1 l^ljl jD Ja.)j CjLiliiiall <LiL^ll jJC J jiaV^J ^)J^pJI J-ll-i U-J^aJ — ^ 

a jj^aI) ^jc CjV!>LJI ^1 la u J ii^JI JU j^LJI Lqa thuringiensis 

4 -v i'n.V) A j&a CjI ^Ic. 



_ A ~k ji<il ifr j A^KaU Ai ^*>44Ail jinl «\\ 

dl Jl— jSI i j 2 x —hj Jaj aUJI J 5. thuringiensis var. israelensis <T)LJI d n i-Vu , , ] 1 jj —1 

Chironomidae J J—$11 4 _lilt dl Jla. c 1 m J <i. Juki jjc. dbjUfiUI Jc 

.<Lk^ijl« Jjjj Jjj Jll Dixidae <ijle-j - 

Viral pathogens <Uuijjji2! diLia jaaII 

1 _j^Lidl J 4-jjLra.l t'l'jhaVa ^^Aj ■ (jil^ll i'll a ■ J Ajjld jj C. dlijl£ dL*jjj&ll 

• cell cultures 4 _jliJl dl_cljj jl A-pJI JjI_J! J dais J dkjjj&ll ^-llij ul^ l-Hj “SJI 

deoxyribonucleic acid ^ jj —ill Ja—**Jl I—J genome ^jjl Cy» (_>jj Jil “c sj* uj% 
Aij*j aJ ^U. J cAlid (ribonucleic acid (RNA) </j Jl o '' 1 ^ jl (DNA) 

u —It Jk .envelopes Aiic-S/Li i_iji JIJ dlik J ;_j ji dUdxij (Capsid) ujJSHj 
( jl (jjS_aj .Virion (jjj Jil jl nucleocapsid *u«j Jll —!l RNAjl DNA + Au-Jll 

1 —^jV- ^3 _ik a^hIa A yf'jj* aak (dkj^jjill J J jui ^sj q^jaVia dlijj^jill (jjj 

—a J—jLkJI laki. (Ja.lj (jjjjjill replicate s_itldal) .occlusion bodies Jjkll jj/l 

dlj odil uj Jdl L_iajIjjj J S_«l$JI (' ila.kl ijA .jlijbk J jj _jVl al^<Jlj 

abiotic 4 _Jjjkl J_J& (JI_J 1 dkj^jill . d .up ^A I'Lj^jljaJI ■‘Lajlkdl (JLa-o jj 4xaAj/l 

.Jkll dl jl^Jlj 4 jy . 1 ( 8.1 ill (J_y 3 'Utdij/I Jk factors 

Entomopoxviridae, dl—uj Jll dbLil—c. ^—i 4 —jjjsJI j—je- Jl JU J*L«kl Jl. 
(Occlusion bodies) protein (ajjIaJI jj/l) Jjjj Ji d^UAj Reoviridae j Baculoviridae, 
dil —jj occlusion bodies el jA a' I jjil oi* Jjjjj .(jjj Jil k^j eS^ll matrix 

(_pij —hjj V . J—ikll £jld Ja ukjJI diljoill frLijl persistence Adllij jijjjjiil stability 

i. iiia_i AjjjjJ! jjc. (Jal_yiJl sds tJx<J Rhabdoviridae ililc. diLjjjja JL» cSA^^I diL^jjjall 

• JjUJI Jlfjkl (jjj Transmitted vertically j ^JaiLq dijll JI^L JiluJE LUi ja l^i! 

^. ’'A y ^1' J_iill) ^ydjJAjl (^j^da (jc- (jjjjk! I^jS (Jiill LJ^I 4 -^kdl dlVkdl cl V.umLj 

4 _li'ic. dil_Liijjjil 0 . djll Jdj_dl j —a 1—Ac. ^—ill JjSj ((transovarial transmission 

pH ^ji-vjja_ jVI JjjV l jAjj s-ud ,djjL elk ^I^jI] aid JiUll Jl Baculoviridae 

_li .virions dlijjjjill Zjj^a Ajiiij Jl 2 jjLAI ^Lui^Vl SjAAl AjaiAq 11 sUaII J Jlxll 

microvilli 4 —jj Jl IAUJI cell membrane Jkl Virion envelops jjjjjill Ailcl merge 


(jj_jjiili (jli JliiLij .JiUil nucleocapsids jjill iliV j .u i's ll j A j . a . ^ ll o'dill 

^ !jai.lj 4jL»Jt o* ^ envaginated enveloped a_ili-all 

■ Viroplexis ^**1 A-jLaxll aift (3 U=j >—dsLajjjVl i-jjaj (jl 

j cdULJI jj^I Baculoviridae a^j ■<-!*!' (JliLuj^jil! aJjIc. 

^jj >jlt"'1 -..jjji'l aJjI*JI a Aft (ja ■ sin .a aW *11 ^3 Aic-ls 
(j_a 5_131*11 ai_ft CjLjjj^ t'lUn'inJ la-ipc. <—>V1-^ <_yi .oculated viruses (^-ili-alt) a mn-J I 

LwaJj cAj y yf '' >1 A*_ij aI^jjUluI dlVl^l! aAft alil a »M . AllllV 1 C1 j1aI.1*j j\s±a 

, Aj (J1 an V .il 

A -V . .■ >1 AjAc. NPV (_J _jJ! ^ j 14 -> wSn diljiii^ja. ; >li*-a ^ 

^ 1 *><< U'iLi. iAjjl^ll < "il i. jiia. Lj^Li. i^^jftAll jiui> V (J!LaJ a j.a-kll 

A-La-Aa_^11 aljlll LftiLk WtA ^.n, S 1 J Aili tA.:Vi?>Vl AjjL ie t ja Syniphyta AjjLixall jiiLlJI aJjIc. 

«< ■ -*« * (J__jlc. jj a A_»jLilt CjIa^j AAc. 1c. a AiAiJ OlA^trxVI a Aft . A j l-» > n^ll 

■ A« l.lUll ^3 Lsal Allftijl AjSiaaljjAj E lAjyi (ja (_JS lAIIaj a JJ^a 

AjL_<a_-all | A -kWVl dllji A j 2 ±. C~~ ll ‘iji ji_la*_a 1 dil jl > <nj a (-lllSjj AjUj 

Ajja_ii_Lo <JllVA*_aj AjAijll ^ ^aVal (jSJ .*ng .1 (Baculoviridae Alllc- NPV i-llLajj^tfU-J 

J—JS .3J_ 1 -^yl (j a Lajj \ 1 — o (jl (j^-aj (_filllj iAJjIs j»LjLi l^jli_J (Jj5 

1 ^ I'VjLj Cjliill ^^3 Ajiil^a £a-ol^a ^1 AjU-aaall (JLllSjjJI ^IjiVl (_>si*} tdl^all 

,(1:Y J£Ji) a : \U,1 I 



o 




4 j^Lc- j ^ W Wii j^Uxll 


Alj— 9^ 1 ^ \*,sx l La LJlc- . frlAiJl djjlj ^a ^yjisS/l _jl »u~l iV I <A]^L*J1 lAA (Jfl i *ij 

occlusion bodies a —jjLJI J—^ A- yikd l 1 jj^a aLJI flaccid iludl 

(J—AJa_kJ_^j ^>1 jflll (jljjVl ^l$-dj ci^^J • ( *—jljj^jfill ^ic AjjI^aII 

A -fcWyl l/lljQ Li J^k djl 9 La) .AujIj jll £> Alt AI]Aj ljA JjH (Jlijj) SjjA ft.lj w| l 

.all ^Aiijj . Ia j-ai ^i.ljj La SaIc. CPV ^j-aJ j^LjjILaJI (_£ jAj^J^JI ^j^alL AjL-^xaII 
.AjJin-a jl A^jli 4_^.Ljka£ jIa^ ^j-a A A 11 oUill Aj j j ^jfLaj 

V SaI&j .o AiakijljJ lAjJflJ ^OJ jl * CLiIa^j l^-I^LII 

.NPV AjL-oVI aJLx ^ JLaJl ^ic ^ic AjAojj^JI CjIajJI ^n-> jIa^. 

jLjuj^/ £Aj A^^.j LS^* lAAj ^ *>ij i^jjjillj I^jjL^J Aic. djljyi 

. llllc. J<a> <0 gyi (J^inll ( *-kJaj ^ill dlliVl (j-a 

jfl t, 1 Jl NPV AjL-^aII Sawflies AjjLidxJI j^LaII dilS^j (Jj^“n 

1 til p ^ i ^ 4 i-> ^ if*- 1 | j 1 ' j >aa ' j| i^O— ^ ^ ^iJajl l .** \\ a\"v\1 ^ g Iit. 1 l j| ^_)1 al l 

NPV AjL^xJI Tipula paludosa £ ^Li jj Lai . Lid jl Llu MjL*j £ JJ1 A^Jla ^ 

• j^ajjVl 1 “1 ' L»|l ^j^lil i j^la^a]! ^AL) LL^ ^cj9l '^_l^i1i3 

l—a SjIgj J] Lh 1 Alljliij GV ^ nj%ll <JaJJ^a]l ^pal^C-Vl Lai 

IjJLc-j aLJI A3j >aa* tCllLo^lxil 

J_L^j -^\A>A 11 ^ .u-vll AjLuaj ^.ld jQ^l jl ^jli {J *ajjl ^giLudl ^-luudl ^_U-sU La 

,1__uj]j l^Sc- ^aJI (JjLuj ^ J) CjV ^ AAC tA_jl_k^x<J! AJ^jjJl A »>nl 

L»j_Ic-j .dij_ail j_»j a y .„-6u liquification 5^UJ a^jj ,jl tg-ljiVl ^ 

j_p 3 l^__C-l ^_a til—ia ^ 1 ^ •’ -i^ll ^jjiUail L)i)iaJI L-ll > s\\ 


I -°jl■ ■' ..m-a.i l jIa^ (•»>»•> 11 jIa?. LiiLi. <jL-aJ p Ac- ^JLa. <jl Vj tNPV AjL-aVl 

.la Aa. J) 

fjj _L I j^lr- i_ij_»ill l« IJlc. iridoviruses 4 ja. jail CjLajjjiilj Aj U^i a l l tlilijJl 

. ^ ji A,\ja> liliial (ju^il £ _ s iill l3jj^ ^-aa-Vl jl I j i> >■ ■ i l 

j j laji non-occulted (^<iii-all 'UaniJI jkJC. s^yall tliLajjjiilj AjU^oVI lal 

AjI^jAu _a. _9 A—JLijll jAaj_*JI IjJ^J tjij-ail l^ill _JJU Aaaalx l^-ll 

Aim __ jl AauLara AjIjAII Aji ji, sigma Vims "laaAaj" (jajjjallj Ajlmaall ^ISjjjjjaII 




Jj—L jailj—il ^ .J -v- t j ")/j Gametes (Ll k ^Lil jjjla jc- ^ jj <J*i3j ci 3 ^ "UJO-^ 
al—ail j j*j—all <Jli>—II ljmjjisls <-i lwial l (J*ojJI Jikj LI .Mendelian segregation a_J' jLV' 

(joj_S3 ,ji, jj —Lj Lj j —oj jjill (JjjuJI (_Lj i— ilijj LI . jjljall ass j i—iLjj'i/l ^yaljc-\ i-i~ : . a . 

.^.n->II Ajaj jja jJjll alajJ ^ A^Lil Ajaijl (JjL ^yic. jaojj l$iji sacbrood virus a i>t-i-J I 
j—ac j—ail r 5 —ill ja jAj) Oryceles rhinoceros t- LLi-i . i l u-jjjs aJLi JUHjlVI ia. 
4 _’L^x« (jjdLii. Lil jjI*. j^ oLijjLlLi ij_jL jljj ^ (j*iL3UlLi (non-occulted virus 
^ _3I a^, ^_ 3 Ljjjjj -<LIS1I CjI j iia 11 Aaaij Ltajl .LjJ V * bAa! jlaxj ji 1 J N s , i ^lillj 

.(jiijjoill 1i*i ^aVl jLiuiyi Je. CiliJill a J j , U-n 1 il l ^ jt j ^l"l l .i i 

iajjjj i Lli j Polydnaviridae Aillc. Aa^jljajll 4 _^alLil j-«Li_ix£ Liul A ag a\\ ■-" >L\\»11 jx> 

A —iikLil jijGa— 11 a — SjIc. jj—s j—« LiiilLln mutualistic association AahLl a£Ac. 

j_« '_jiijc. (j.jaua (julSl iaia Aa£Uail L£Aiil ^ (jujjaill Iaa Le.Lxij .lchneumonoidea 

jjii—JI liA Jjl jc- CjLsjjiill oiA jiao . Ajjjaia A_uJaj* cliVLa (jl Aj i _ li.ul Vj (jajljAll 

i- _ '!■■■< (Jiiajll ^Lal A_J_& idiLajjiill oils j j . L^jJ jt->j ill c-liji A ■v ’i-vVI diliLuja. jjs 

ojl-^-a <_Lc- jjjla jc. JjLil Aaclialt Aal -\3. ,iV I (Jilij ^3 ac-Lai l^jl 

(Jlilll (jiaj« (JL aLKII b jiia II >_iL<3j aa jSl tAaajill jljlaVl djLajjiill n i _ l i>ia~j 

—ifoll J__iillj (j3su lall (3— O—^-" ^ LJjjiill Jilil Vj liA .(Jjji*]I Jaj ^3 aLil 

(( j ^a j.J I (Jiill) A > ^ » uU ^ji-jlLlI ^iajLI LjjIj jjjia jt jS-aj jSl itransovarial transmission 

.transovum transmission 

Fungal pathogens Ajjiaill dilLa jm !) 

A—C jflL L j'- jl ^ jjL^il JLj 'u!3Lil oAi^j djl-JjiaAll jjSj tAa^^1 jSjjaII Ai^liil 

Sa—ai-j segments Lil—iL. j« ^Lisil UJ^ -mycelium ^iLuiall l^cjo^o ^ Jliu (CiliaA) 

ji V jl Ijti’iy sJalijiaAll jil£jj A^uJajC- j Jyij J laljill ajaaCL jl b! jill 

djl — la ja l y . I — j jSj jl j *Lj (structures j^^j —j j^J L aLal ^ ..iiyll jjLill ,L^il£ 
j—it jjdiij ji Lun i-y jjil3-v« jliliiA jl (Aajla i^j^Vlj dJjaJL Lla^j jl (A£jatL gametes 

, / j MqK-v a 



A \\\ ^ jArt\it}\ 


^>jl mi \ a ^j-o «■■ iijljll j t nr j ^)j£ ^JoC. j ^5u j <*Ll_jllj]l A^jLulL^ j jl LgI dilj^laail 

^ 5 —^^iIjuiu ^^Jc. jjSilSl jj£j) ijllill AjjIjIa jl homothalic (a^.1j 

U^j—>j jj—!_jS/l yUJl ^ {j j ia j>] l jijj dJj ij iheterothalic (jL l ^>ku 

4 \ c,v \~, _bo A i 1" A a aj .V> <1 JaLajl djUjkflll Aj-'.«-a.i! jljJbVI -iA.Lj .AjjLlII Ailkl ^3 JaAS Ail j 

A_)A«-a]l CjlLjaJlj ^zoospores <a>jJ>]I ^Ij^JIj iconidia d-iLpd j£!lj c spores (»jjIj>]I 
j»jjlj—>11 f.liu—uLi) \—^.ascospores (ajs jll) AjJLufyl j»klj>ll j ipianonts aljjJI 
. (JjL*JI ^_ui> ^11 1 A ' J ’ tl AjL jk b.ajk j ^4_LLa]l l" 'j. Aj>j^]I 

‘-"il ^Sall (J^Li !^ya i *• i-W* La ^SLlli jl 4(JjlaJI al> <j-“ Ldli L ' 'kjkall.i dl-lad 

(_>jA«JI (jic-j -transovarial Jiill (jc. (jjAnll JLajjl uji» L Ij-ili .a] A^w nkll 

A..i.o » i n £jl alkl! j* (JjIjlSI diLj^Ltflil ^ k a - o jjiu ^ i A . o j I J 4jyn*\ ill djLba^aAll j-a 

jkl Jla i," il nil ejk-aC 1 _^U^laLi j JijVl dlUL oAa i _yayjL±i La Lilli- . l^cLLLl Jji_j 

. A>_ujj^ jjill jl A_j^jjjkil djliUo^lj ‘ ^ V j£l ^ >.U11 jLbA jaj Ajj kfill AjL-k^U 

jiafl (jLa _^S/I I a'ljj l^jaa-a jl A i <au n*t'u diLi^jiiall M^a» j UJ^ 

(_P>—»j l _ J —s .(^ — aul j ^1 jc. I j QjSu Metarrhizium anisopliae , Beauveria bassiana 
Massospora cicadina j—Liil 1 J—i-a JjU]| j-a Aju^U. aUJatl ^ I jjaall diVLaJI 
.Aj AjjUil aAaI^II dil jLoJI iais jlA>l Jjlll Slrongwellsea eastransjb -dlj 

jl _^11 lL--L*) 4_*-ia^akl dlia._yll j A ml ux (Jjljp ^jAj ^jai-aliLjllj j kal Li ^jAxll lajj 

Lagenidium (JL» AjjLall diL^kill ^1 jjl v umJ zoospores Aaajjll j»jjlj>ll JjSj .^diL)Ajjj£il 

djl j I'-ll »- "I ^ lc. Ldul aj-ili oj^j ‘flagellae <Ji^\ Ai^l^j a£ jaJI ej^li spp. 

^j-a (ju^wll .JaLuiij l^J] Ackjjjj chemical cues 

^Ala-j]l 43slA-alL> A&iu A-i.^» jV 1 Cjlj^iaail 

•LSL?i-S^ j' ^ J ^ 

adhesive jL-^a—jiyi ^jkij'u i_ 5 jA*II ^ JjS'l a j HA’ I ((Jjlail ^ ^waaLLllI ■ - '.k l 
j _l^J a _ijLiajSl]! j ^ajL-iaiJ! ^..uli . JjUI aI^. ^jlc. germination <^jLij]j 

dll . ,ijl j jl i.^i'ill U -0 djld3^AA.U JjIjlII 

(J Aa 4 ;> Jx" * i**ll iuS^Pj <Aial_i«4 Al^-a jl fc^i*ilj Jjljj 




A —jjJ) I—90^-11 jjSojl—Ip J_p.a —J (JjU 1\ aL. (jjljjad i^aaa -(appres Soria) (jt~oalV' >dat 

.(d^yi 

{ ->>a. ~U' Jap djU^La] (JLkJj AJjji-all U^ 11 ye Ua i >) (_Jjl*il aha (_jl jjad yalxu 

J (Jjl_ jl£ < ^ W ^la^-ll .djLajJpYl ye Lk^JJtj <U^a djLajJ>jl A U» yl^J 

aye aJI jjfU > _ ijmill la^Jj ^^^-uiiVI jlau , tlyiiil ^upJI jla*. <_p£t 

5->i k^yi UjI .1, v i _ s — ^ djl_al!il^yi £■ jl j£-oj .^liUdyi a*j j^^Jaall jjiil AaLlii jj£I 

i_ 5 jla_*JI .(chitin) j^yl'l <1U^-»1I djLojjiyi d-iU yxea ^ d-ijliull J] Aj^laill di'yiiLjilL 

j Uallj Beauvaria __>]aaiU 4jU_*al>ll UajiLi UxjpSlI diUid^p. dJ^pii. ye jaxJI UaailaJI 

a r i.I d all Aj«aiii II 4j-> 1-toiill cJiLujiS]! Aiila JJ iil]j i—ii.JI J (jSj»jj lAspirgillus 

jj —ill iikj—1 . jLill JaL^ jA^alixS <^.211 caprolic tcaprylic acids A^all ^^aUt-VU 
, dj V l_~UI ^ua*j ^3 ^4 p .d a g I I oLiill j» lyl t^ill ■—A- -V 1 j a - , :-.j Vl ol_ia]| ye y J^ai ', 

c_i—jjaJj l$J ji.a Jjvj Deuteromycotina y*k diaj djLjiaa (jLs djUjUilt £-t^jl yay 

A —t j±ce y _jil y ye y __jial5l j^uil i^re-j . (JjUjl (Jjij 4-alt 4tn-i_ij 4t yeA jpl£jj ^-lll 


hyphal 


Jj^JI Ja^—p. ji yeast-like hyphal bodies —SI 


jUj^II ^.Lup.1 j a . l-i'.: 

^kill dwtUjj j^jII atldi .wall- less protoplasts jdaJI U«jat dLmiU jjj^I jl strands 

I jl^LaJI Lilt jaU .<1 ^ytliail _jt3•>" 4 hi.Ill1 jjle. ^Sjuj V jj cJjSJS 1 -ihull 

3 ki . J—jl*il Ace. Ixal! J«]l JjJj ^ JDUy I ^yi at UjJ t*il ijw ^y wtVij hijjjjj Ajyi^. 

( >-p-— toll J -aj ^ Ij djlj — Aiil oa —lb y a y y J y _y^'J ^ alll j dj y 

(a durable resting jt j£3—uiU vySjj) sclerolia ajj^JI ^Lp-V' jSdU ^all mycelium 
jjij ya ajat ^yi da* ^yjj AiLdaVLi -(a*j Uu3 ‘LualaJ! jjjj Ala structure) 

j—Jt ^luI j a. JCJ jj i_jdiajj cCadaVer Aij^'l ya Aya\y jjc. dilijA 

dllaj Ija^a oajap Jjl_yti ^yjaVl y\ ur.'iVI ^yi A_p^>>I dila ullt jjilj oa& jdVn .4.idi> 

chVUJI cillj Jlu jLiljl (.Ij.Wj J .^iVI J (jJJ dij^L^ ^Jl 

.olxftll jl ^Ljll jia (jf. Lille- (jfil /j* 

— 2l\\ ^ jL A jl ^J^iaall d jxaAll ^j-tajlk^iJI ^Al 

(^JLj ^m1\ u flBiJrall (JliVL^- 0 ^a1^ W AjL-a^l ^>a jl ^ 

* * 

j—j-k; 1—a I—Jltj (jjlll jjjuj L» Ullt .orientation a^jjII ^yi jaSjall ,»at j Jljsjll tAjailll 



4 ^ ^ A^2lddj ‘^^^ 4 ^ 4 ]' 


I n-ai* 4 Jc. (J—afeuall Jj—all 7^\.si —j |» ij .dili^JI jljli.1 <j£\_ai pl-l_j« Lujjj JSijjAll 

(j-a jij£ < _ > .lnl"l (jl (j^-aJ ■ <LaJJ,^ TlAl CjUjgJlj ^ 1-iaj jl bLaJ SjJalia Cj^all JlAJ ^moribund 

- -■, pL»d> aj -J’' J 7- J 1 _J laij ^jjll o jdi-tlU . <— iJjAJ ( _ y l^ (_Jj.1x]I OlL^a 

jj—& pl jJaL ^jjljau o'JauLall idlfij iBeauvaria bassiana ^=>ij <iL-oua l$j) £3 jjj powdery 
J—aia_all (j—a oj. > iA. a ^jjI ja_i SlkiJIj iMetarrhizium anisopliae jjjliiAl 
Paecilomyces <jL^o jj£j aj a . ^a «Uai-JI j lAspirgillusflavusj^ii l$iL^al 

H[jJa^Vj .ojJaaII jljlVl o^A AJLUl Aj^iaaSI <j-o djV^Uu ^JaJ V -foKWOSis 

fixed Ia-hViIq JjUJI (jl jl Eus^ IJxaa j)j5u j)l dj^&ll {.Ijjl jjli (j-ll 

relaxed UkjluiA jl Entowophthora jlaij J^JIj c_Aja]| ^ 

liL^l \a (jl£ Lajfl^ d^JA^Jl dlUXJl (j-o 4>jL»rfn«nl1 ^1^3 LaJnjI j)l (jfUj . (^ua^jiVl 

• (cheese- like Id -d U j hollow \E ji* J> 

>jA OJ^ ^ Ullc-j . r 0 r * — T « jjjj Aj^Iaall (JJjAjlI] 4 n-k all ^ lUll o^l^adl 
<a;.4T3 .iJjj (jjfLi »JjU 1I £jld ^Ujlj djLj*jJ (%^ *) 4 a 1L*J) ij^ia^)ll 

^*i 2 d i Vil 4(j'Hj 1 dijA-djill dA—uV Aj^j^pJa ^aJl c-UIl <j-o 4^9 j 
.Entomophthorales A— a —sutHI gd j—jfyl r Uf x * ^l jjc. l^jSl iDcuteromycotina 
tj—a ^1 UJ^ vibration ^ 

.Metarrhizium , Beanveria 

dll —^>V (Jifj (J^ill >a! 1 idjLda^AAli (j^ Jjac. (JUfcJl Ld 

jl^ AjAJli^^II i4.\±AA lIiaj .-laLdVl *■ ^ j^o ^Ijjj ^3 <da^audl 

IJlc. ^u-caS dj3j ^3 Ui^l ^ jitll ^jLdljj j^o (j^_ud3 to^j£ jlacLi (AaLxuVl (_y* 

j j£ 1 jjj__£j djla o^£l11Lift (JaVl i-jj^lall di^l .pIjjJI djja^. 

1 ** 1 aIj ^ia djljkl ^ 1^~- j^ua^ill o 2A Ac. Ldj . Aa^SLxaJI A\uA\ < a jj ^ \ \ *Eaj'da 

.A^ldo jjc. AjjjjLuJI j)j^J l-^Ajc- jl jjc. L_flj^lall 

C-^a^c JUdu.il lAAic Ldaj! e-ldj djLj^Jaal! jJjjJ 

i .(<da^)AA]i djl A^^ll j}\ y\\\ ^IjjVI (_5-^ l AaUjua^ ^Ia^VI J^U. jjA AjV l ^3 ia 

j;—4 AjAC- J1a ^ jdVl ^Lal > J ^>aJLJ . A_i^ jjc. djllu ^^Jc. j-dj jj) (jdoj djL^iaill 

Jj—£> <illilj 1^1lj-k ojjA Ja£a1 Aaa. Jjl^*i ^lldj Entamophthorales AxjIaII 

<u>»Iaa ^jc 





,*.m3 


( -Entomophthoraceae ZjI_>Z aJI ^jSI CjLjlaijl £*i 

]rl j _jV') Deuteromycotina ^.^Ul oLjLil' ^ui Ci^j j! Zygomycotina slAjjlaill 

>ZjI j _Jj ts _It A _J^laill CjUjLj jll .(aSCXUal f()miS‘S}_y»-ai-fl j-a lp/s 


J- 


_Lill 


I , ..dl ^J._ I -111 jl ZuO Oj jpa ^pa AjJLc. 4_ix-ij 


J 


Therioaphis J—*11 ^ LJlJkJ ^ J^Si j*J j-o Zoophthora radiums 

L$ L/3 > ^vy"i > . 111 *11 5-u. JOJ eJjA^-o OJl j Lq Qjl AjUkll ^jli ^jJ\ .tvifolU 

^ 5 __lc. 4-ijllafiji Qjl,yiJl Ajkili ^ L^jluiLu-dj ^-LueJl 

j£ ^lc .<jjill£ 4-iLjJl ^1\ ^-uil (ji i-Ldlaji AjjlxJI Aj^la^ll Cjli OjLjjojI Ajj51j Lq O*- 1 ^ 

L-ijj_ial! aj.uu~ 0)1 i $ ^ ©U-aIi (jya V-i^ ‘UjLlI!! JLftju.ui|£ 

♦ f Ia jj O-iL^Lail 4-ji 0 jjS-a- 1 

cIjIjj-mm (jpft U>jjt ( j& ;Ajjiaiil j-aVl CjLlu-4p 4 jj-ajj 

.l^iUrfi") Lg ii5l iJjl^jJi j —* 

.4_^uI_1a1I jiC, ajISj fJLi\ jyz* J CjT^ - 

. £*ulj LS^ Wil^ 4jli tQjl k-^i^pa-ali i\* ^ylc — * 

o jiJliJl jl^ial ^.l^J ^y^-3 jIAsl JyjJa J] — * 

jlj__*Jlj 4 4_Oa— 4 JI JUJI j OjiOa^A-allj ^_iL-^aJ V o^lc- 

^-llLiJa^a-all (jfM k_J^j L ejlc ^oll 

(J 4 3 — Jjl AjlII 1 — ^jlulc \— ^-iAaJj 0 jlk.^i»AI -d^aLall *- l^Jil LoS 

. J (_^ll J 'JllU.^a^pa-all 

CjLia jaaII JjUj jjc- /j'uSfl (J^a 

Deauvaria bassiana o' i-V 0 

ijl 4 ) Aiil x M ^k, i^'i.n LaS to-^iLall OjLlV ^ ^ ^ i 


jl <n*i\ >u"\ I4O4 A-UiiLu^ duj 

•t>^' (/ t - 


Profozoan pathogens (^-Jj'i'l) AjjJjjjjJI tliUia jaaII 

OjjUuj .c-l^Jl Loj j i i Ac- Uo diLmll ^ ^*v l j)Ti 4 jlikJl oJu^j 4 j_i 3 J OjIjjIS 
Jajj^)—j ^ niWH ^:1 £jl11 1^_j JLb.1 jjj . l^jlO_<aj L^_j^]j 1 g 


no 



A V* [< ^ H -^1 *1^. ^ ^ 1 l! l ^ i M J.-^1 ~'« V i 


,Jj \—-irj J_iiaj ^_ 1 ] phoresy JlHiVU .LLuj] ^>o iatjJjVl lift £j\jiJi} I^Jlo 22 C- 

A^JjjSk AjjLo] j\ JjlaJl L_fllxjJaj Lilld c 

J_-oill !_} _ 2 ^ ^ A ^g-S 6 -lrd jt'i.flll S^jjujLxaB ^1 ^jl -jJna j 

(jMi —11 j tCii^— 2 JI oil* a^Ia (wood cockroaches <. 1**^11 j±^\j^j ^jiauV \ 

tjl > n iVU oj—jJai. ^ _ Jal^ol <- liu . .j i A.— 1 aLiL^J' till V Ajl laj ^illj i^iVl 

• ■iij. 1 V I CjIjIjj^II a 

- 6 1 ft l *- J l ^ AjJ^JAAj! I J \ yl y ^lll /)H« A-l^v^-Ai: ,;jJriXJ Ljjjl l- 1 j ^aJ 

1 —JLuCLj -lie. j^aJl ■" ilr- i ji^I l^Jj tLJxil ^jLjviill CliL j'Jiitill 

Vlxi JajiSujI 21 j 1 > ^> n% i jj £1 ^pV /1 (jivull J ^-li) ij^ .Aj^^j ^ull jp^al 'n»f t 

Nosewo Ijjj—JjjJl U — 4 £.1 _>il . diVl^il ^_yt iiic. jij^l a^jiKaII j r ^\jLn£, 

A djLja^-a-aJl ^ji iULi^l 21 .e^)ill dilil j '■ - >> Ale li A_l^.jJJ j .^%1 

l t U > n *i JL_ 1^11 ;Jjj_lu .^1x3 . Ai£/U _L^aVl ‘- L r k ^ ^jll dlLlLlilrkll .jl ^jS.a.1 

4 Anthonomus grandis 1—Jjlll Ig- u Lual ^le. ajVic ^Matessia grandis 1 

<■.\\.^3 _J 1—a Sjlc. jjlill Nosema J *' 4-1 ^i-il-all >■ : u^aj 

Neoaptectanidae a— 1SU; j —& byiLmll Ubjl ^>4^ Pier is brassicae v 1 - 1 l 3 ^a ^ ® j^- 

. A^-WVl (Jjl (Jlilajj 

Aaa^sl ^]1 el ikli ( _ 5 1 ] _)\ l ^Jjjj 1 a lie. e^Lc. ^AmJI l^ii 

^ 1 jjl—i Lambornella ^ Ciliates JL« <Lijjl U*Jy\ 

‘CVSt AL-o j-*. jl \m jjlll UJ^ jjilj .->■■'.>*1 jliaj I 

J—jL^j—jjV 5 oljJI (_>i |_>u!ji3Vt J^iJ j^ia jl iji-iJ 

Joj— ui (jlc. <LS) tjja .1 g-ljiV ^ ji ^l^lllA LLo horozonlal transmission U<Jajc. 

4 o 3 .L^ 3 —oil olil JjVl jJajca jilouj .(flapcllata infection O'JjVI oliLLoil ^ iJHalt 

-LiUljj.j 11 4 CiHalcs ojLuJ— 4 JI u lo _.>^al w t_ 11 .i'ij 4 -^‘j ’ |l iLisl! ^ Jlii j.o^ll 

ajJ >xJ! jjij .4 4 aJajo Gregannes 4 x. joioj Flagellates 

? J apicomplexans —11 j iMicrosporidia J ^ 41 lSj^^ 

Ajj jjjj^ill djLja^AAll dilc. a 4^1 Microsporidia 1 j^)j^ jji* 1 ^-aljc. 

A—-"'l jhik \ ^Kj <,AjLuiall 4_ii ^IiLjjIjj CjiAAA ftl 





j__5LI <4 _^L-ia^A-ajU 4_j\ > r~n \ 

A >“' A-« S' j' 1 


4 -v ../^H i cV ’1 Vi . U^LxSI _kk!3 L-ic.U^xV.ij 

._ujljl ^ 14_L.uJfl.3Ji ou'a.1] 4-ijAAJall L£yLiJl (JUuJ 1 jl j^^aj 

•sJj^ 


jl Microsporidia ijjj—A jj^U j^A3 <c1au&yi j- 1 J^UJI J] Jj 'ULjaVL 

a dJ^ *4 ^ 1 A-JiLLc- dj'oiiiiaJI ;jJajJ j 4jl ^gJc jjlj^a-ll 

jl jSxj . l^JsAAialj lA jlliSV a ^aSII ^rLuYI jJ ^aIij! ^lil^t-kll Vijjj op US 

1^-iJa—.n-all yj i\\\^ (J./V. } <AI (_J^lik. j,a j^Sxftjl aLqI^. j^j ^jJ*J! JUjjl l ’’ y ' s ^ J 

.Microsporidia v^alv ^jjjvSjdl j* m i>j±& jj’x-j-o^o Tronsovairal 


iSl* Y j._ S . 1 4 __L^.«cj VjI jiil a^l jiij ichronic vLa^a Ij^j^jj^aIL) v_>j-^*AI ^Ja»^a j^Sj 


J_qXc- 


■ h-"j '} as jl 4 ajaLi S^Acla CjLq^Ic. 4jI j..«->a]1 ^IjjlIp ^ laj La Idle- > Y)\ 


£_<i ^^ol^C-YI ^Aa*-u 4 ..:LAla.i 4 ‘S? JjJ^j^AI jjdja^cuAl ^_S JLiLll-uS jj 4_LAaSL , 4ju-.fldU a^l ya 

—3 4j^*-«-<aj j t-<_i3k.^ijij^xi kJjLfcjjjj 1 pjr-jaJl j^»Jajjj JljLja^ucjl j^a Lfe^jjc. 

j>j^L CjIj Jil jxjI ]V La Ullc. * j^Li Jjlj^ jlj^! j jj^II j a j ^ ^ aa3^ i^^LauVi 

^LlJ tg-J .iflJ jjj >VI ^)-V» .ill Ljuj ^gJc. 4jLil£L c-bjsaj jl 4 ^liia (JjI_^.Laa 4_iLLLll ^ > >Lsil 

AjI— i-aV^ J—>V a —ijl y—k ji vIj j)—all o-ijac- diV'^ j^^-3 • air* II c,1a^w 

. ^gj jAA *^ j^ < - 1^ . 1 1 ^Ua aSUl l i L)^j 


Richettsial pathogens AowuSj^I (1jU<3jaajI 

o —1c <_^Ja—^ jl tintracellular LiLkJI J^b JjSj jl UJ lAjIjJ^JL 1 u^'iSj^ii 

diliAlc. l^J jjSj .extracellular L>Lkll jl ^(b^LLlI jL^u) cpicellular ^4^1 

^ ^ 5 —L_s .JjIj^lII phoretic JUaj^L jl pathogenic *Ljaj^ jl mulualislic AitahiS 'lgJ 
jL*i—jVI ^ trend fever ^ i>^l l Rochalimctea quintana LluuSjJ) j^jj J'lUI 

t j—ikVI s-^bJl ^Jc. ..Pedicaius hum anus jL-uVI j I oLill ^Ija L^LlJI £jU> 

4—^ jUj—iVI ^ cs-^ 3 4_i^d1 Rickettsia prowazekil jjSa 

Ajjjj—J a jj 1»L c ,_i]l Symbiotes lectulciris L>AiSjj]l a^.ijjj .P, humanus jL-dVI ^ LqL^j 
Rickeltstella pLi >1 4 —sulliil ’jlm ASj^I jj> Si .^ii-aijxJl 

. dll jwi l^_Ll yu 4 -L^jrJix, 



a *v j <Cr^k jj ^ fr ^ ^ j] \ I I 


IaIj— o ^Lujj) ^ n>uij tjjLbUj'J/l ^1 Trematodes dil-i jS'lcj^JI <j* 1 j*.nSjjJi Jjl jc. dj^Ujj 

J-£j 1 g * a (^J *\ 9 m /jl t \-v \j jLuiU o a^ jAj * jjI tv 1 > l's i^-. \ ^ii Jfi ^Jajuli 91 l ^AjLlIi 

f— (j—^ *jVl ^—lj aLIs lj« vectors ^LjiLaL*.j iljL*Ji diljJa^JI aac- Jlj La . ja^. 

.I^LmiJ ^3 La j^jlS-a ( ^3 CjUISII oA* Ol J-L'k ll 

lIiV j^4— lfdl ^J1 ^ Ia^, AjliSA <_u£1^j \ wn^ l jll AjAxaII 

rod-shaped iSy ^— & ^^ L^L&jjJi .^j^ysiAjlla ^ ~~ u,Aili-all 
ij j. *i>j SjLi. j!a>_j iLLa jj^jj * polymorphic AAxla jl coccoid (jjjfi J 

-(a^.I j ^L&L-Lj) f! j*. 4Jcu-J aJLj jj£jj flagella -k^Ulcj V .muramic acid 
4_Jj : l^Jl dil ALJa—ajL) A Inj/Vl Q —fk-aJ -A j JLj ^Uaj dllLaJj Lxa RNA, DNA J cSj-^L 

^_I c. j\ A __ il-k.Il jl- -~ik l ar- Lja_ jj ^liil A hldl jjVI sLmxJlj .A_u)ja]l Aj jl aj^II iA_>Li£^)a]! ^ 

.1^1 jc- Lj^L^ J^Ia i ar.l >>»Ti LuAISjjJi ,jli ti $ ^ hm 

.Chlamydiales iRickettettsiales Aajj Ua jiLjj ^1 Rickettsias jll i_i^a fjJLu 

. djl^)>4"fcllj aJajj^ajI 1 ^Jfc JjVt Ajj^ii Alj3l ^jjSj 

jl j ILl ^_Ij ^axI j (^pLtll A jl^ Lj > il^jJ A-iJaj'^all AjAjlaI) _jl ^iaVl J A 1-1 

jl simple binary fission -ku4 —a jUaJljLi jjfL jl c jS^j iaa a^jJ^x. 

. A^)A^J1 djlA AjAtlaII ^l^laVl ^jjl ja'Sj jiu~a\ ^c11> A_j^jIj livL^ ~ljjJ 

dllj^-3 «1J > r ^j^ll j-gj c-Lul Lj^LihJl 6 AjA& Ao^^i^3^)^-o J^LojI Ark I jjj 

1 j rod-shaped —*11 Ajj^^II fuhular ajjjajYI AjAx-JI 

cii!^L-a— jj^J! jl vacules ^ a^.Ijjj U Ullc. 5 .spherical 

• Crystal- iike inclusion bodies >u*i aHm^W fL^S\ ^ jb Lo sc ! x- vesicles 

jj-iiijj Laiic /?. fy;7/n' j Rickettsia prowazekii, Lwu5u^3Li J^iil jl -iyi 1 ^11 j jJc leij 
Lj'vl^Jl <_flgv\ 40 . diL jliall ^ja ^ 

j_iltj )j_ jj o^ir-Jl j'^ 1 J- 4 A“Li-txxJ- dischaged Ajlail'j \\ oUill a_u>LUi 

. AjLj jliili AjU^al jjL-ii-a ] ^yi 

<il—ij) vector Ua-l&jjI] JaLiS J^iSl -LL^l jj SeLc. RochaJiwaea qa ini ana -uLiSjjll ^xllG 

A i.g> ^(3 ^ oLilli '. > s_jl. s\* ^jU-Aij ^aAjuI' 





JJLjjj La-lic. jjLiijyl ^ IjJj-A* LbuU^J jil LjvL'^. j S.luU Lj^aLa J^oaIi jl^>J ?T > * «nj j 

.jlaJl 

^ ^j£i j jl <-j 1-^11 £jti> 4 ^lijjj^all WoJbachia 

■ L-jjLL W. pipieniis Luau^j^II dli$j J *L$ij1j*J a^ajaa (JjSj La \ jjli j 

-v ^_a 4^uu Jig 11 Cjl^jill ^OJvUall LpliJl Ljajlj » Ct//ex pip tens Adoja-iJ Ajliill jiAiJI 

^—i Transovariai ^aiu>l\ JiilL ^ajjl Jjj Jl Aijja-a jJ <jj-iid! AjLiJa .^j jJ 

.-jjjVl JjIJIsJI J JjJ« (.lit Jc. (IjjtVIj iC. pipiens Ada^xJI 

Blattabacterium (Symbiotes —j! a—*jUH J>ibll AjJidi Jjljyi J->l JIaJI J 

j— j J Symbiotes (Je* £lj .Jjjj .JuJI i^j J^l JhJ JP- b ‘“ ' ‘- < \i ^ JsaIj 

J*.JI ^uiaJI J CjUjjj.m uI I J aj JS Blattabacterium -_>J. J Lalu i (Cimex sp.) Jl Jl' 

jjiyUaj iGerm tissues a b. . JaJ l a > . »& 'j (JJI J 


jl {—ill <jjJ=> J OJ^ J 3 (jji Rickeitsiella popilliae L~u£jJI aJU. J 

— 3 lAA — >ljJ qi Aj^iJu AjjuUll (.1 L_:Lqdi J . 7" 3 ^)J' tJi^- jjdl ( j^i 

Jj—i-A .jjAxil aLojjj ^ jAj injection J^-il Jj= 0^ j' J JJ AiJ« Jj 

. pi ■ nr.'VI S_yi ojjjt j ^Jl Jl ^jA-lil >...*JI Ja ^_£j.i*jl Jxmi \i i^JI J| L _y^ll Jltsll 

: l u.i'JJLi AjLaOAli il i llaa 

A—jl^io jAlka J R. typhi 3 I Rickettsia prowctiekii Lxa&jj (_iL-au«]l Jill Ju V 
^—I] J—oil' tA i ajJa ^ J 1 sUill jl^a. LLJ Ljljj ^jj 3 *JI ^SI (initial symptoms 

j_jJ t.J—=>-I a Jl JJaII I ;Jj.J a> jii Cjj^uI 4 J 3 diltLu Ja jjl 

it J ji^Ti 'i jjl CLiyAi 3 sluggish Aj y*S R. typhi 1 }•■'&) JIj AjL-aJl .r ur.l Jl »r , 1 .i .^Jl 

.JAab' Jjl 

^—yi. Wolbachia pipieniis JJSq JLj Ju-tjl JjI^Jli.!I J Jdli. j*Llia vj V 

•l^> '-ija J Jj J'-Sjl j J ! -' 


5JI dj!- a^l 3 ._ual jC-'j' JSl 


Rickettisella J—JS_j JJ AjL^i—J l J.J 
blue tjjjVI Jaj^ll aJc. jjiiaj la Uj > JaJI ^wjl ijtuk. J (jjJJ* ilyj'll j* popilliae 


•diseases 



<1 ^ | > jl J l ll ) A3i^LuuJ) ' -**l '* ^ 


d\—=kjo ^ . \ urtT* Luajj ^ 1ja*j AjL-aa]I Melolonlha spp. Jl*-=dl dlijj 

Ajli^a-all dlijJl jjli tAjjall ^ Jj£! JaX. Jj ^ dlijAll L_Jjjk (jJI A dl SjljJ 

■ -»r ddl J| >» ■ i 

distinct —=*-«a AjjjL ikdoJ UtdSjjlU Ajd-«aVl *^n C3 dl j wi^JI ^ 

.UaJjj a_a$^ ^^LcaI) Cy* d- 4 ^ crystalline bodies 


Entoniopatliogenic nematodes AjJjaLuaA Citdj-a-^1 

<—a * si LaA jddd ^3 ti_gJ \ajj 1 I/blc. dljd^jl d * 4 .^lill AajLuaII d'—b^ A^a 

sds—j —a d—lUj d—liJliA .Nemaiomorpha lij ^jpLajali i <Nematoda bjjbuil 1 
^—2 ^—£jjll ’—ajjL ^ - d^ d ^1 A_uU*i]l Ajujj Acanthoccphala Vli^jAiSVI 

ja!—j ^—lx b ^ji-<uill d—i-<a Jjlxi . dd-dli A u^ad j Jill Lad tJjL*Jl S joi'vll 

Aj^Jjxdi AaSI^H j^olid igjj iJ.Zk.jVl dM> d^ A_UJ jdc 4di i. AU.d diddle. 

^lj— jV) aj\ a d L a -> dV 1 AaLIija dljda. d^dj . bjjl_Aiiil JjljJtS Jttad lc .1 jj! d^-daJJj 

o- —A ^ lc. ^ ^ » J r. Schultz jaI^ d Aj fli ^ (U^aII JcxJl Id ( *«zk.jjj Aijjx^ll 

dLifi ki jZk dl jd. -_Zk Aju AdljJl AjjjaII A=k V^V 1 Aj.ld dl jLd [Jud .idlljdi^l' ^yi Ax. 

A^a-iiluj <a dll j ^ dii j t Jjl jajl d^ d- 1 ^ A_u j] 1 a AA Jddu l\ AaI^V I 

♦ dijll jvA Ujxij a -k AVI Ad'ddj dlij i Orth opt era »jalill Ajk.l>Vl 

d-il—C. A_IjUada ^L-Okl dli i^LJl jdjl Ubj^-la-o ^3 AdUaliil jlAjJl ijlddj 

j—o — ^jJI — lc.j . ^aaSxc ^ ^***>11 . JSdll Adi jlaj-ijl 

^j-ol j tt! J d.j jd^. i.All'iAj Lj'!)Ll 11 adljl bJjdulli J ^ jjAdl 

_ii]l jj—^ iddJ^ d'^^' id^ vAJjjjUj 5 A/ldCj Aj-odaA j An* ^r. dj^^l j 

n\ * a On Jldu .^r jdl! A.Tk^j j Aslajn 11 j AjoSjll ^^j-oVlj ^—fij jzd j ^all Axda^jl 

j y _*d aLiISJI jac jljiaVl dji JIjJIjj J^i A-UidJ! dllwsdl *d^^ A-^ jd 1JjjLa ul l 

. ’4jij JXJ J r/w-dfl d 4 J 1 \ '» » ^' l d^ 


jl Addi-ajl fid^ pi a ull d (j\ d^A * ^Ad 4 ^ Lf 3 * jddo dlijlfi l^jjLaJLulj 

J1—iiajVU dj—JuIjlaII d^ 3 dl jd^JL 1 3jj\ auII Aiilc. jA^f^J .d’uljA^Jl jl dULdl ^ic. Aliiada 
1—J Beddingia siricidicola ^ j—ill Jia bjjLdll jdu .Parasitoidism JaiJl J) phoresy 
.Jaj ^jUu LaS Sj^Jlj AjAidall A_djLA.ll d^ 4 ^^dJ" 1 d' W^^A dljj^ 





iA^JaLull jjla jijial Cj^Ioj LiAjou A. Liji*aJ 0 L 1 2k IgJ IjjjLajJ! ^j-a JjJbulj 

^-Uun La ojlcj . ajjJI ct 3 '^ j } ^jjLutil Aliljl *~Jtzii . ,xiLiIl tJuvenile aj5j_i1I 

^_ 3 i ^L-aij IJjjLclu]! ^I'lx.a , ^jCi _)-a*£ AuJ^jJI tJj^ 

^iLiii enhanced lali-a lULHI j-a*J1 ^iu t^-aLa-<Jl (j *a -liAc* 

lIj— lUi J) --axil i-AA ^lc- (J^bj .A>i_o£Ijlaj 1 Aj.mil (_jj^Jal] ‘L-ajLLdl -Jj-a A_dtc A_ 2 k^jA aJ La-a 

o yt \—lail oi —a cjj—-durability a—*K j }*\—£ A^Laii A~aK daucr a^1£j tdauer juvenile 

a _3jJI L_aij .^aill A_u>jLia jjc. Aj^JI i—ij^>I=xJl (j ji plixll jdl jlj V LaAic enshealhmcnt 

^ LdLuj ^Aa]! -ll^Jl £L_L»_*aJj AjA^. (JdfLj^y-lS (J j A-i-ajJa^dl olj&II CjLj^I^-a ^ jSLij A-JAxill jc. 

^ ji (Jjlxll JaJa Laj ^xiLill j ^idl Jl £LJj\ CjArwj J /£*aj . . s \y\\ IaA (JaJj aJs^ajI 
aI^I IgJ IAjjUalll adax-a .aSj^'u AjJajJI <dm* J.J IAjjLuaII ^jial JS .AjoJI 

.l^_iaij a*j 1 u^t-v ^ ! > >>j> £jJoj J l^-ja lj jVki.0 jr jljpll j CjU] a 1 jsl j j 

^_c. J_1* £_uiLa-<Jl m-^xj ^3 j£l t^ali ^3 lajSUuiiL ^jAxll djA^j La oaic 

jl j ^i (Parmo/rttfc/rmw J^) Lolonchiidae j (Bcddingia JLa) Phaenop.sitylenchidae 

A_t u^_a J_J,U)I ^_lc. oAuL) \ J jjLa..n.lj ^jAjJI ^pjp jjl L)^ 6 ^ .A-u^uaJI ^L> IajjLxuII 

dajj jj j 1 jn.ii A Ajj'uLx^i AiaixLdl IAjjLaYili ^h».a CEStratioil jl ^ Ct« .n 

tj_!La ^Lal- ^o]\ ^jAa_x_j ^j\_3 11 i ^a a^jir. s\ Ac- u jl A^l 

Iaa J!la jjSl tAjiax-all cjjjJiJl lLls^j ^Ijc. l$i hctcrorhabditids, steinernematids 

A_— Jj -da.il ^yi c _ s -x9l ^yjjl^xjl ^j-a Xajj^I AjI v^L^V Aj]^k*-«J1 (— 

A1jLl*j _a'>L} (j-a Aad ^jJl diljLu^Vi JYa ^ A_i^.^j!£jVi J^l ^*JI L-JiUC- k- \n.n 


A_i3 Laj A 1Jj3L<u*dl jj'^*) dlLlA . Allx^a Aj-JJ aA^.1 jo-all 

Beddwgia I a jj\ ill *il—id aJU ^a .Aip^all djliVi AjJs aJjjlui* j^a lj*S JIaxIuYU 4jU£11 

iiSi>e:v noctilio^ —jjjVI v. r-L^li dxxil£j U1 s/ricidicola 

Jaj—*J1 jj—L- al j^a A— 2 kiLL<J J) ^lll Steinernema scaplerisci iajjLxuilj 

. aJ ‘A. All 

AjLaC- iJjLdi i> _ s dc- i-_£ Jl^-S I djuAa^jAAil ^ a ^jAc. ilj jjLa^iil ^3j 

Ajjbti—Si ^Li jLa Jlal j n.a A^A.Vl*ii-a <J& ^ fljpi‘-l j Jjlxli oL^J IJ jjLft)lll <- A L />’■ ’i 



___ J K-l 4 ^ i' 

jl- 2 fc^—JUiJl (JC- IjpLtull Aja nl Jtlioi) CjjUjj . JjIxJI ji )J CljU^SLa jl 

. AiC. UIaLi ^J-A»-jl J ;^jl.Xjl jLtuj] ^2 i Jj^J 


>1—^j ^^ US passive process a_Aac. JjUJI ^J] J^aJI o' d£-*^ 

JjSj cbVU3l fl^ .4 ^2 jSI . JjUjI Aijj 3Ja*Jjj Tetradonematidae tajjUuil Cblijj ^ 
a —jIaIs ^1 <l«uja jIaa d>° JjLjiJI ijjjLtLiii' aSjj e5J^^ Ala*j*j AjL&il JjI*jI JjljIiJ 


ijjl_ a till 4 Aj«iJ jl-ill dlUlilil AILa ^9 ■ u\\ ^ ^juJ! 4 _^*a 9 ^ ^') 


LliUl 


^—2^ l^Ii^l Jjj aIjLaa ^ JjLslI! dlli^-ucaj Ad Via 4‘WA J^Lk, A>° J^aAaJI /JZ- i" 'ai"' J 

4 A— ^iSntSjA devices oj ^>1 _<mil (Ja«jxhj 11 oLA^li ^ Iaj^aj jjaaj . (^1 aJLa 



j.— a j —II l_Jlj^aj ^Ij. Au,* >i$Jl oLiaJI jI.ia 1. 1 iSai sty lets a iva^I ^^daV IS 

AajIa StyletS ^UjVl dj^ ' "' dl d^ ^j-oju .1J jjLc. vjILi ^jalxJI 


IhSjjI _ajjil d>° ^_JaV| ^-U~>«ali J .^s-lil <_fiJ^AJ ^il fi^iiLLo ^1 jJA^U ^ i -j>Ji ^)I,1 a i - lfl'll 

jc.L> j! (JjL*JI jie^j bjjUaill Aa^aV J j-o Ij j^Uull ^ ^Vw.u Sphaerularudae lP-* 

.^LijVI Ai^jl^: jllA 4_iij ^3 


l,">V 1 -»• N ^9 V] ^$111 ^ ' i jy- 1 ' ALIa signs Aa jIa diUvlc- ^j^l ^j^jJI i l'aAi 

^ .‘i[| djli Ajl_<a_aji j^Sj Lo oJLc J .(j ^111 ^ JAaJ (.“UTfc j 

*Ncoaplectotia dJ^ I-^jjUuII ^I^jU AjL^VI AJL^. « , a ajIUI d>® UaLii 

_9j ^_jJI rusty ^-ij-all dj AjI >^nll ujlC jISjj iJliLdl ^ic 

^1 oLJjJ U .*±uj CijJI J^uJ ^ AjijjjJ ^ spotty Luu-ta^a (jj^lljl AjIjJI 

' j y<~ ^Lliaxo j^Sj ^ fijlatS AjLk^aVI j^sC ^—:S<j_ftlllj Aj; Aill ^ ^ ;V ^ ^ ^lj 

. <jjt jffiilt 

ijjjl__ajill (j-n a^>xiS i^lc. j-4^_4 t-'Wi .profound aaloc. LaJ^js aJ^UI oIjjjIH^ Lc! 
u —9j .Lotonchiidae, Phaenopsitylenchidae, Mermethidae bjjUui idlia ^_i '-«j Laic. 

a_aij .ajjc. AjL^uJI al^sVl Cj'j£jL» LaS aa 

• AjA^x. AjL^jiu JXiil! ^3 Ajj« i.o AjLuti^J! A 1 , jfj 1 

(Jji t jL I jr, I^aI („_ ii.u' iAj^UUJI ^a b^yc. jc. Mermethidae aLLc. b^jlajj -, »L %'t 

^r y jyU AXqI£ aI jfi I L..i T' >J JSi jj-a A ialn^all CjISjaII ?7 1 J jiail ^1 j >i-ca ^]) 

• Sji Al^>al£ JjaLjjjj 


VY 


4aa.^! jxlI a 4' 


j—i&'tfl d»\— c. iHeterorhabditidae, Steinememalidae ljjjL<uj Jjjj 

(»JJ V"— X ^3 1 j \‘il jr- ijoJl ‘iajl£u«]l ^^3 ^ <A,1' (JLaxiui'yl 4jlj£jj VLat’ii ij 

_»J1 (jjjlk (jl <■ ' - 1 iij . 14 jpl a till (_J }dk^l Cjlc. j.a-% oil {jf- jZ&i jyua^ oXu 

^ ^ 4 T i.<JL j nuitualistic 4 JjLj 4j^x. ^ lamina IjjjLojjll j-o 

• septicemia (j jjj£JI ^ .. ol L ’^Lljc. (Jjlj e-iujUi c _ s Je. Xenorhabdusj Phoorhabdis (^ia. 

4 ^ i • ^ f~-i i i ^ i 4 i Li. n ^ll 4 i ^ I I i. ^ sail i fl 3 ^~v • ^ H I 'Ni l ^ ^ d i l " '. ’ 4 Ja-oJ 


J_jUJI ^uist. Uujio Ljjjj£jjI (jiiijj LaJicj . JjVjiJI u’S. *']-•*- l _ lfl'\ \ j! JiUI 

Jj ^j>-i djjpcJl JljJL^j j Lia4..jj <1 L_Uwjj (JjIxII i—icL>in jj'JijJ 

. j 5 -jIoj j* J£VI J& 


jj Vi Jj J 4 - 0 J J Jj i ‘‘ DaII (JjLjlII A y m/iI Jc- Luj <tu\II CjliJ ^£Axjj CjjaJI ^xj 


4^4 _iiiLAjI vji]lj]l ^a* 1 I djlijj) A^jULoll dAijjJI j *4 jlj J. - *. j »Jj-lliS ^JJI 

l—$jl Jc. ojv^c l^jjLajill ^IjtJuS ^ ^iVi i.ii Jj v u^rvij a jiA II V Lj^jjSjII cJA . JjLjlII udljj 


jl j_—« l^jLxull jl*jj J\^ jLklil j-o Antibiotic I jl i Aa 

0 j jill I^J j| 4jJajj| (* 1 jIjjj]I ^3 IJ jjLaj.\ll o-a*J . Ia j^aj 

^ V 1 . 1 '! j A\rJ \ . v-tll CjIIuII ^Aill Ur 1 * 2 ' 

^e-ol^)__J _3 djljjj_ajl ^jJaju^all IjjjLojill nW'i ^Hil C il ^!i^x a Jajjjj 

_Ic oJ^Xc- A }*^jVI II ^ CjUUjiaJI jjlijj ( _Jja Aj£Liuj jjla’Vlj ^nil ^LxalS-jl 

JjS/l ^1 j-® C? ^ JA> a I I 


Ai 


..UulJ ^jll ^ 


jiUVI 


.>\1L A_LjIaaII jjL_j!_iill ^j4r% aII c-UJI jx ^1 j 3 jn»jj 

il^JjljCr jjC- I j ^ \ JLlH I^jjIauII cjL 4_jjjj^Jall J 4»clgji J^VI j-4 Clji J 4_Jaj)AAll 

^1 A —aj-I x aII ^jxq I^A flVil wJ^^I n\ ^Ij^ftll \ AiLjaj jlj l£ILi 

il J: 1 —J ^ ^ Vi mil jj jill {ji'.'iil^k \ j^Jaj *L«Ia AaLaII AiL-a^JI jl ^aII jl 


jc. Ai^Ull IjjjIaj jll a£ p*. aIj^j J'QlLj aLI*_JI cIjIjLuHj ^jijll J^1^-a jL-jJI a^.jJ £jU jj 
jj—La-j triton x 100 jj—o- 1, —Aj^vAll Cj^jjll ^iLJaj jjj ((JIUI , I^AjIc 

^Lja — Jl A —jLill ^ —lc. Aiilrtlall Stienernema feltiae bjjLujllj SjL j Jl ^jjjJI 

. jjjjUll jjU JLojLL-jI ji& %^l» j- jil£l Jj %° * j* Jal qa Bcmisia tabaci 


vr 



4_x5L2L*j'| ^ ^ 1 l H ^_x5Li>aii 4 I' / j H ^i^lLl! 


Cj 1 —jLaUI j—a (J_£ Lotochiidae iPhaenopsitvienchidae 1 _ s jAjIc- j lajjLuill j«.avVi 

Phacnopsitylenchidae -Ujl*I! £jIj!I Beddingia stricidicola p Jl 

^>Ia3 ^_lc SLiaJl .4 iliftla SLi^. 4-uliilij Lpo IaIJaJ iSL^ 

a In>.,1 life .mutualislic 4Jijj S ^ Jj 1 _*JI £-a i-i-^.j 

. ^ ^Lllll <Jjl*i! A^ll ^Lfllnl^ ^-9 j-ajjjj | li.'aJI jXiljJ ^ya y- Jjj 

^ * ■'t "ij jrji jUi £ ^Ul j ^ia Jl Jj-aj <jl Jl jiaill Jc- ClllSjJI oijjJI ojj-i J 

^Ajuj Jjl t. 1 l>*i^\l j_^jJ ClllijJ jl-^ Jjl tA-djiiall &l_iajl ojjJ) J .1 *Xn 

^Loo_j £CJ-JJj i_fijj^Iiil ^3 IJjjLajoII ^aju ^l*JI A*Jj Jaill <Jc- J 

(jJ.1 —jla Lj^— jj a_^ol_j 4jj3 1 > s~tji L_lJai»JI ^->Jad LqJoC-j . L jjju 

^—9 ^aLoi _Jj JT ; Vi JiS ljjjLa-ul) 4Ja~uJ ^pxull JiL «^xiL-i £-*-hj L>° ^“ I-jjLaJLj 

(Jl- <c£)l t jjiaJI t Jc- j aic^ li jl IgjLr^. ift^jJ (JLaSV i 1 Jja LqI Ia^cJ 

1 JjjI _Aii\i (jj_.laxu_11 'juii_ij .£_ S^aII ^—9 {_£ ji^ll (JjLjJI jl y Uij 

Musca ^ e;—1c. J—ikii —il (Lotonchiidac ^—lj'^) Paraiotonchium autumnale 

* j '£> cr^' j autumnal is 

oj_lb a i‘’ll ‘il idi i_' ’. .^_] 1 N . j ' ^jd.l ^ \r- CjjU^^j ’.Q 1 a ^jLailil y> y~ \ yi‘ ^uau ^jVmhJ 

Dorylaimm , Aphelenchoides , Monochus , Actinalainnts , i>*'—o — 4 —i* j 4 * ^ r ' 

Monoclius, Diplogaster 0 ±-«—0—“ j j_vj 1 Diplogaster j Discolairmis 

dlljj i^daj]l ^j-da' jV' (_j M. brachyuris jlv! jjj .L^-iKj Ji idajli jl A^iali jll^Li 

IIclcrodarci jfL-d u^d&\ A^ij^1! laj!ila.i.\]' _jill lib al jal j iAj_jdaa.il SajiuVI-j (J-«1 -*j 

^ (_ji jjdj styleis jl ‘^>?- 4 ajL aljil Lai .rudicicola 

4*J ,_jjJlj (_Jj'j*-jI ^iiu> AjjUJLII djljl^jji'l (ji^J .Aiu\ JjIjju ^uaLaJ ^y>j I ^ - a il j9 

_4 (_>il ) _ail al jsl dji iL)^ ja -l ' -j j (JjlaJI ^vo Ajaj'liia ^ J ^J^jll 1—iajjll t _^dc. Llild 

Dorylainius ^jd. —> ,jjjLi« aji J-iLiij L«ajc. .A^jlidl la_jjLo ; u]l I. a> . -^ jjiVI IajjLuIjI 

jj'^ ''' 1 •■. 13 Aj^xji^jI Ajailal ( aJ A .-j ^.11 <dl2 Ajjl^j A_uil^j Aj^ jl Ajli ‘^jjj^ill ^ja 

a _xiUill dj- jl js'i l ^ Ajaidil ^ gi'd jl Jl Jjj 9 j- 4 *-? a Jl ^3Ji)! I a a* j Jj • (JiU! 

■ J' J) J 

dal jLxd Adaj-iAal lajjLuill JjUj aic jUVI J Aj 

j Lie- j a I a jjLajjll jji 1 _jjLi jUI ^all djl a djljl jj^ll j *j j jLdL/1 AjI^jI i_iduil — 1 

.dliljj’-SJl oi* Jla JLij j UjjjIj ijaw AijajJ a^J-q Jljwllj (Mermelliidae 



4-> SlSal)- 

Ldbc '■ @ ^ 1 ■^' ^^puj *_>^)-Ui (jLl^liill ^gJl 'u jjjl-Aj'ili JiLL “ ^ 

AjI—L iajj ij^lis^i—11 jLaliyi ^ Mermetbidae aIjIt £-f& bjjL»iij (Jji*Jl JaJ AiL-aj Cu!i -V 
4—tic. j—o ^l^__il j 4,jl—jUil ^ Rhabditoids ac- j^a* <_£^>i.t bjjLuli jj^xII sAjj 
.ojljtliJl alii j-a jj^c. liiU Jj di j j (jjj-all (ji Mennethidac 


Weed-attacking herbivores and pathogens I 4 JU 3 j-u>j (jiuLlaJI lj^ISI 

. t n* 11 ) .J_jl .1% V. V jl lIuIS j^jbLdodl 4jaJil^<d 1 . io t r . wLiilal oiLlib 

4_J-loC. jj_o (_pi3l_ii. I—oj Cjjl£ djlilllia'ii ,-ihn a .^J^puil IftjjlSj ollV Juoa c 4-dljdl 1 { >.~>i--n Vi 

Ljiil-iij _ujj jj — Sj jjiil CjUjUit d>°J .4t.'pVl iiljidijp. olllidJ j CjlLl^jS li 4 vWV' 

iGerambycidae ‘Curculionidae iChrysomelidae cl£UI—c. 4 —AijijjjH a —oblfLJl j—_ oLul£ 
d\ —ijjlSV! (>axj ^.ai nJ Ji kOuailU .Tephritidae iDactylopiidae iPyralidae 

■ Tetranychidae AtU- Ii 1 .ia ._5 Eriopbyidae Able ^ 


_-Sf! 


, o boll dilSjli 


j_pa_*J J/utLil aii Alllc j-o Jc j 

J ' *' i t jVol l I b a 4 ICT-t li *-* 1 y 1 f. l A I 1 • o U A j\ , ^ A ^ . T- -|I ’l l A .. 31 ^ n I 4 d C~- I " l ! i .*!il O S. 


. jS. % II 4_ajlSoil ^j^lixS Auliill .jjaa-i A"-.,.i ^ j 

ijijLi —aJI a-^ISaI da jjp. djlLia^p-o ^JLonl^iV 1 j^^Ja ^ ^ V * 4^j ^Ic. aio j 

—1c. ■ ijijLa-tll Aiijijij vljl JjiaS bjJLaxbjV ^liLisjAoJI foniUliation sill yJa^j ...Q J 4ALi.il! 


4—ajlfLJ bjji ^vo IJIjliJ (jJl *1 *1 V 1 4i^ Pitccinia chondrillina J iJlLdl Jipo 

^all Colleiotrichum gloeosporioides jjji jilaS .Chondrilla juncea blLoJl 

■ l _pjl i l-v l l iu-oS lijlaj ^-Ijj Aeschynomene virginica 4jJajlo]l 4 ^L^-j 



<ULaLll wljHi^ll 


ujluaiVlj :Vj' 

t 

d^L- :Lulij 

^xull ^Jaj : Uilii 

4l»l£l) jjC jljlaV) ^ ^LiuVtj :Uulj 

^ J J'“' v " jKaMi <U^V) J«i*j rLuutli 

sjJiii : LuuJLu 

tl J 1 ,1 t -V U 4, Jg tSI : l&jLuj 

<U£ll 5 ,1! 3 La Sjj 2 :lialj 

-bljiail Jilajj! :UluU 

4jo1 j&jVI LjULiiail ^jk • 

^LiC-La.'v.'I LjUliiiaJl -i • 

•» * •* ■■ ^ 

1 AC - L-aldl jJ oja 1 Jl : I ^m\£> 
iUa^iAjI ljI j Jilaal ksjk ijJuC ^ jIa 









BIOLOGY OF PARASITIC AND PREDATORY INSFXTS 


Mating and Fertilization : V* 


.A _jjljol! jl \ g i-o A _Jiljl /jjj A-u^L^I A^LaC. ^ jl jjl 

°- /j_,0 A-iuiAl ol j /o-Jl ^9 ^ jIjjII A-kul^)^j fcAjliil a^A ^iUjaVLjj 

* i A J j i liliftil l O^ 1 Xljum.il 

Jl iuJl J-n xa ^_Ic- _^-o l1i9 3 4-jJJsiaII j-rlliV' ^-3 

AjjjJI ^3 ** K»rt,41 k _ji ^_)^-«ail jl Ji^Jl 1 

Jl ^ jl j " li kij ^L-4 A_*ul^)J Ji lii ^ja JjljLJl ^Aj wjLilliial] A 

. j^ill l j-<i JxaVl ^Lij^U JjuVI Ji^J J] Ju-^i9 A l^AJl &AA i^jIaaj! ^jC- ^Uill isa-iJ 

-j-a—<a_i^li 14_JjjJi 4 y'u*jj AxSlill jJyU — Y 

lj _ A ^— 9 ^iLjIaA] .l)^ j ^-Ijj^l Jj-a A Un'tllj JL^-J1 I.IA ^_S JifiA.) A_Ui&Vl /ja .JjLaJl 

A-_ ^IjiVl £^jll v_&j^*Jl ^ja JaL^. 11 JiSLiil ^ja J'-^oil 

I _ ^ j—i a j 1 a qj 1 ^ d .i»^i Lff Jl a^J[JH\a jj ^ISj jl L.> ^1 A^jLiiLcJl 

—it <—ij—*^il tAj^Vl AajLit CjUIiila AxjUiIIj sibling species —11 j 

X^-..5Lj »A-aLc t C 1.1 i^llj jnn ill * 'j*>- j]l A_L^J1 ^A '.ll^lkJl 

- il'H' i j !i*j tCjl_yiaJI sexual reproduction jplSiil jjISj ^ ^jlJji' jiixj 

II _JjJ-aJl CjUI Jijjj ^JL^la (jc- J .V^jljlj lAjjSj [j±> Aji-iajj J&JI V* Cjliilii.1 - ^J 

t—g-iLLa eliljljjaJl ^ltu ^^ii\ -inil-hi .Genitalia elLJI aJI j^-^1 o* 

1—^ 1—Jlc. j AjlaJsj ^vt^ull i_jl ^vs.^ 1 ' (JjaJ p if Jiet) spemiatheca a_j 

— Jl oUl ^^3 eljL-iaj jJI jjj^i jjc- j,^.'.i 1 ') i *'^■1 . Xi II /yj A£. Ajjlijl 

a —LlSll 3 j— d j—iaj Lo^i spermathecal duct <LLaJl olja jl a^ _jl<J! 4iili]S ^Li *JL ji^LJI 



A . ^ ft ^ j 4 l^ 1 j l j j p 


4_J^la]1 >Jjljl J^xll JaAAjj Jil! l^jl jl^j ^ ' Jj) .jJt spermaihecal gland Aajidl 
l—g-jjpili a*j spermatozoa Aj^loil cLiljl ,j£^iij Lo LJlc. j .Ailaj^Ji i_it .^t\V lAlaa.1 — 

_jA—i-j l . lg . M t ;’i A d.nr- (j<a jjjllll (COj) '■} ‘ A1 iS^~* jlr- ^£1jo! Jib S^iUo 

Aj^IaJ) <lili]t oac- ^JJi (_£.}ll p^£j tl3tr.J t A la dll jjc. 1 ^,Ijc>J J Aj jIaI! ;" il M - II 

j -lilll Aalia (j^£j Laajc: jl ^ 11 ^ U ^Lia ^11 L4 Aj ^iall ■" J \\ j ^ II 1-^.1 vd i_$jA 

.Ajjloil aLUII ilja a -\.'a jiLol micropile 



Lateral oviduct 
Sperma theca 
Dufour's gland —|j 


Ovariole 
j Developing egg 


Full sized egg 
Colleterial gland 

Venom gland 


jaIaJI ii uijy ^ ji $ y it i—uijii j (^ * ^*) j£Ji 


(J — jAUI ^^ ^ JlaAj flA jjJ <1 aLUII ole. o JJ& J jaV^ (j' -AJj 

4_LUSl j_x] 1 j >*-. ^11 jIajI diU jxx]! ^xiiajjj hjiVnj ^ji Tiphia papillilvora 

* ^/A -v- \ ) oj_A ^3 4_)^xail 4 \ it cl t oLil oLii ^^3 lIjJP Cll3j 4j^Xail 

ValvC ^ A L ^ jj l^jjdfij (jaUAlt ^ WliJ 4.5t.tx>x.a]l j 4jjill dj^uxJajull 4-C. j-4T^aJ 0J>j ^ 
L ■ $ lUr- jjC. LoIaC-j .-laAs 4-aJ.^ll Ajc Vj 4j_^lall vljUlja^JI ^ ^ c ' 

1 tu» l t1 Lxtxi A 4 1 jjJ>^ 1 4_Llijt o^c. ^jl .Wi j 

( jAic. J Aj j'uiil O.-Jtll J Ahd-ijait jjAJ ^Ji ( jJC. i_U»j Lflil jjJjA 

_ill <f 1 H 1 M lr>_iyi ^Ajjinil SUi]l (J ^ Ailialt ASa*-JI di^LjanJI [jr lc. 'iJISis.] 


A. 





^ _11 Aa^L&II oljill ^3 aJ^_u oj A-j^Lcjl dul H ^ Aj^Lall ^^a‘\ ■ .h j ^Lo^ali 

' --' >d ^j^Lall AX^a^aJI La JUS- ^/l lalL^ <xi]j < *' Vj <j_^aJ^Ail ^-UoVil A^^ida]! ^anil 

All A_1 Ao^iUCkil Au»i\\l >jl Arwj . Aj^xdl 3Axil ^jJ)*]I Jjl^VI 0^ ^LjL ^fLdjjAjA Kir > 

aIjU. 3 jAj yu ^ AjajoIII *A& ^iijjj _^A jl Y Jd&JI aAjIc- £-a ©Adjj Sic* JjflJajI 

^JlalLj yjLail ©Acs ^ac. ^)Jj12 !I <■ st.da ^Jj tilli ^jjSa 0 ; j^liji ^ ^JiAi&a]1 

. j^ikj J)fl%xJl ^alaji aJa! clll txaj jjl i _ l i k ^S'\] Aj^Lall dLl ^J^JS £ jja. ^uaii 


tJLUl Jaa-uj ls ^£' jr jl^ill 3 jj3 ^ Ixjj.'! j UlAxLI AjjJdll dLii-iidal! dlid 

J—_aK ^—3 a— sSj A * — t « iNasonia J—jiiall ^ y^L Y * — \ 0 f ^ ^ 3 jl a^jj Ado 

a—= k.jA d£Ldl_> dlj_dill ©aa <. d i d A 3 j iMelittobia JjaK ^ a_uIj 1 «-s iLariophagus 

Aft3 ^j-a £ j^ikJ) Axj ,^-ic LS^ ** 1 Aj^Ala. 11 dljLfllnll ^j! Lo£ .3^)l^^Jl 

(J aflLdl ;J_Xa 3^)-xL-a el^)A*JI Jjx £■ j^)dll Aaj £jIja !1 LS^ l-$-I dLLflKV ^uau 




y jIc* dlxLiL jl (_jx^ t Trichogramma Ul jajSj' j3ll JdK a!1a£j Copidosoma desantisi 
\ —a£ ^IjAul j-j^yi ^ tj^j^ JJJ^ 4 £ jl jh^l 3 jAali l^i Tachinidac 

Jd yi^ ^3 (jdui Jj die-Lx j\ ^IsA t_jL-d.Vlj insemination cldV' LLa djliij 

.j-yi 

J—js readiness AlAjdx^fi ^j - 0 ^j - 1 ^ILa jl ajV j-a ji j 

»J c-l-Kxl] AI /^Ic. /jAfl^lail Aa.1 j A.jlaC d jAa. 

^ \ >a.—^i yjddij Aiia^iyii! Lajj Ijaa.^ iiKid ^ji^vi 3^ ^>£a1i ijj^ y^ix. y* ai^ 


Axj-^u La 'idle- j'-jj ji ^jjA AaLac. ^..^Lu V A3j .y^^il iilL 

A_jiJa^Laj _ SI Aj^ljLa ^xj ^ uni aaa .^iia'utjl 1 .-i ; /j-i3l_Ld 

^^ J .1 IjiA . ^j-iVjiA ^^1 4 U..,1 j i rtjiijJI ^.^il^r. jl ^ nU"i4.'\ ^3 j <1 <ijUi 4^ 

;_ijlj— c. J ...ala aJL^. ^ liSj Copidosoma desanlisi A-^Vl J-WLi JaLi! ^LiLuiai ajjjS.1I 
a— jLt e -\—iji (j—jiS/1 Cf- J1 y>] Jj'axj ykj A, Nasonia vilripennis vW-^ 

4jl A ^.1^1 14II lilL L-JjAI £J>-JJ -aS l3jll (Jjij jljSj: (Jj'liJ Jl3 La£ 

i iii.j ^1 IA J A\^\a CjIjj ji&^l jl JAa Sixlj flJJi ^yjjVI jilS tL-ll J.*->'t 

_ S S J\ tilLl] Axi^ -<JI j^SaJI A! AC-1 (j-a IAa. j ^ > (Js! ytaflLilj A^LLdl dlj^/l AlAC.1 ;_j^^ 


jxal*> (_f- Aa^'ull j3^a]I &Afc Aad ‘CT^ Lh 4 U ^ ^ ^ 1 A^i ^11 ^)SaSI J J \ mc. VI 



j 4 jWflMl Ct\ 


ij—operational sex ratio a—I c-lill 4 -uj— iaJI a n.iilLi a_s^xj U j& j ,’uiiiil AaxIa/J 

•Llla. 'iU^ 4 J j)l\ <u*a— 1 *JI a n.iill 1 $a 3 o_ijajj AjYl=x!l Lilt ^ y*- ttrale-biased j ^SaU 

jjj£j JHall ^Jxa . \ aUbVI ,_ylj primary sex ratio (j-oaaII J**jll AiujaJI 

a) j_$£a_11 Aa^ u IIa ojajS 4-?.jAj a j>la Nasonia vitripennis litili ^3 4-JjVI 4-waJi A±*xill 

^3 \ JAC- * ^alSU A ~\l'ioll AjUV I ^C- AaxIaJ! J j£All 1 /i n i % * , ^ ^ll l^ii^i’i 4 J 4 .n 1 

.AaIAjS'I 


A—i.1 j 7tAaij J$- J& Ajjbkx Ljajl jJ S. COI'ollChi 0 u.i9jJl AjLiA 

Lajdai-Jj] wJuil JjIL Lo.lji 4 IjJ-a £ jl jail ^.VI JjlaA * .^aaa 4 i 3 ^ 1 IhuaiS 4 Alia jll ^jaSj 

J <t -^^-IjuAj >\\ AAiV An!' ^yaju ^3 l Arul ln%^l A3j lilA j ,^ 1 ^\ _jA-la Ixx 

. (_jAiV I 4_ilac. Aa axj Lo Ld'jt. Iaa j i j .Auj 


jr jl jlll A3 _j1au ASik^jA- j jwmy 11 pjiAk 

^ ■ •' 1 ^ t jjj t AajA&aII Aya 4-allc. A^-jA l^A 44 AJ ^.ii~wll lA^Axia t A J is Inll A' >1 j A.x i 

iAAil_jbixi.Vl aAA Jjx AAaAl .AaUVI ,jx jaISj '—4y-. jxa« o ! jj&aI! (JjSj Li aALxi 4 AaJj11 

a 1 jl__k4 ^_S t - ■ 11 - ^ ^ _y!yi jpaill »jj 3 c- 1—Ljl £-Hall alAill Ay&J ^nat-yH \±i laj3 

. bA'Ab J -l 4_i. u'll'u b' _^-A Jil jl l ay'. 1 0 jlj] Jal ijj^ ' J j£.'J'L 3 ^ jljall 

t_l LLjj A 3 _ajl! i_waxj ^19 4 Ajlaxall wJjLiAjl'. ^ jLiitV! ^ Ax.jj J 4 1 - 4 . ; Ajxij aAA j 

. ji xVI ^jAaxiVi ^3 l_jal ^1 a *4V1 ^3 ALijlijli (J^Ai 'talij 4 - 4 a % 11 a j x .^1 l^jjSii ^>°VI 

J—ilje (J lz Jilajj (jjllj idiobiont IjJiUi Jailajl CjU Wj3 JjSS ^bll ^jljiiV' AjLLiUI 


a X- . Ajj i^j_^Ajjl_jAic. JAC.) Ajjliljj ASjjiiJ 4 /in ^luVl 4 AajLixo AIiIa 

• ^ ^la* ^ Lalu S tj< ajl Jj|^*Ji ^^£i.U v i^oi aS i jjC- ^uoaJI 

-^cAjl-llI j.alll ,j jSj j 4 ( -iJ^%il OJAaS 

:*- jf’t-v * l^j ijj! ^*JI /jl o 1 j^\ ^LuiSJji j . dbuyi 

;y JaiS [ ** A dJAfijall ^y. % 11 J 

—iVl J-c \ ■<>•>% J5l ^ K aai^U j_^^ 1 (JjSj Sp!angia spp. l>^ W^ 5 '^ 


I 1 — ' I c- 





1 j* -^-*1 Selc. j l^_is2 t<-ic.\ *y\\ CjLiim ^ I JLaJl -jjiij lAfcj 

Jjl IgjLjl <jC- 1^) < V •' _^3 *j (_jC t_£3yjj CjIs^jjJi jl ^ /*> .JlAjVI j-« 

«IjL£U ^jj£l <AAc- jk jli ljjjf .<a-t-ia1 j v*'i..nl >—I3A £3-ij J-al jjdl 

jl ^_u*jj ?j * ^ _s jC jISjj Cj jaIaJ _j] Lus <jc. jj£ 1 j ^j£l j j£j 

_j il jls i<jL*H jjjia-Q jj£j La SjIc. ^jc-La^JI ciiljljflinil ^ jr jIjjIL j^ill jlk^' 

4— >jlaJI Lgj'uj ?r/4t\] l$J 4_^.ljj J&\ 4-^jsW jj£j .jr*. I j£j-g JjUa a L,§-aL^-^Li 

. jjt*ii ( _j-iAj j^ 


Searching Tor mates J^iHU 

<_^xj _! ^ Callj 1_g_roalal jc aA^JI j^£j t<jjJd.-^Jl CjLLiikil ^3 

-I —jj^-S ji _i.u La£ S j^Vial I Aiclill 4ji**\\y 11 Ajjouli Lajj } 

1$j 3 j^£j 4.)la* l ^Liiil jLoJa.i 1 £_j3 ^Iju (jJalj-<i]l ^3 dia^AI j£ jjj Lq LALc- 

(ji j —II (J jl—aj . <auJalj ji Aj-licio j^£j 0 ^ AajI^ Lq] CjUVI 

jl l ^>Lwi\ < territorial behavior t^l^Ls Jillii a£ILj ^SI^aII &A* monopolize 

jl_SjJail jL 3 lA L 13c 1 j . 4_i3 Laj 4 »a^3^gj lijlXoj ^3 j^xil a3A 

qa ^ y* (_>1 JaJ^Jallj 4jl Jg..*ill s^ja ^ ^lil ^ n <i ^1 djljLJjj ^ >/‘^ .j^JvJiJJ 

^-fl—iH-k-Q L ’ > )—<0 e_j.lc- .iil J LJUa ,: oUt^La OU^ 1 j j1^.1 v n^nij CjI j iLJi 

—j^j ^ .^j»a III ji AjjM-^a_j jl (j^udllj jl AjMJaj*N CjI^jxo i-til-i .^3 >.n ^lill <Jlil^ iVa.li 

uljlilt.n. all _ <w j—3^1 _Li ta^jLujVl ^_L-u^ui ^3 _5^a ^-lc. Aij3Ajl kUlLo ^IxjuII 31xqj^31 

^jLll^V iAjLiSJ JjLo ^Ijuo ^inxj Jjl 4 _ijla^Ji CjI jLi^ . I-l^.l: *LL^Ul 

A^ilar- ^»Loj \ g rt > le^k, AjJIx. <jjjj^ ^ Ci^j <a\\ djUVl ^ ^-s. -v \\ * 

“CAaC- /jU Aj3 iiluj \ Laaj . L^-cL*u^.l U^Aa {jp- <1^\ 3j 5.1 ^il ^3 CjliLuj-a JIC, (jL^ajV 1 

1 jp lalolaJi ^ YuAI x«Jl s.*!.i%j ;S^ix-a 2 CjliLuia ^C- 1 " 11 iLilall ^3 ^JL-suVl 

CjIj djlj—L-aVl (jl—5 ^lalj-Al ^3 o^lx. CjlAjaplail fi-ilA tfi ^_.'■}-> j 

’l^j!— 1 j"nA—j ^.. 1L.U—J AJj^ia djliUjia ^ac- <ja*jLLo ^oc, aJLjJI CliljJjo]! 

Li^jLU.lejj 

dale-1 >.) J^iaV 1 Cjlil iaaII ^C. Aaiia aJIa 3 Aj^ujaill CjIj uvi u> J^' l> 

djliL.ti- -a j! &\—jxil nA^__iul jjt ifJLiAll AjaJj-aJ <jj^)i! (j£\ jC. ^)l^_jil 



A a A f ^ ■— 1 ^ ^ fl ivj-lj 1 '. 


^yjll .’IfA Aa 3L£ oAi. Ljla S^iiS (jjJC- '-^-Ld (JjioVl dlLfiLa/ail yia. ^a y*)i\ ‘_illajj ^4 -v y.Q ^ 

dDbl c. (J La 4 JaiUI ^ulj^]! Loi .Asilidae 4-lile (jjLJI <— AjaIIj diLilc-^l o^jj 


ijJjjL j jx* ^Jfc Aj^ucull diljLi^l dljdl jISai ji—oil (j* Chalcididae j Cynpoidae 
4 j —ill dljl w^S ^jl jj^aJ * tj^ jl ^*mA (J.i*m4J o^jja-oJ dliL-aa ^iC. Lilia £jlajdj Asia 


4 j dxjj ^ail fire flies ■oLa ijLi 4w^ali» dVLa. ^ t4jLa*ll 4a^Lill ^ jujIj die 

^l_jjl (_pMj dljl (jli ‘<Jllall Jjamj ^^1x3 i ^Lai-dall (jdxj dljLiiVI «3A ‘ ajj£j 33^ ^iii IjAxui 

'■ -aia.,1) t_ia^J i jj’.r. 4jjiill j l*J jLs) (jd^>xJ (_J^)iJ ^ 1 _jjl _jjLi i. J V/l ^l^xll m_>L j3 

_11 ^ I ’i^' 1 V '* 4 - 1 '-3 (Jjl JJtli __ic L^jljlj Lb J-ajj ^yU]l i ' iLLaLII e } y,\ aJU 

olSLLal __>i£i 11$ > l&jj£a (_JijLj j^jll 4j3tjij'yi daiiilill jjxi jAiii jjlcj .oliA l'-w 'll dLLae 

• Ijjljj 


Nasonia JjaIiII jjSJ yS territoriality ^ISmJI ■ ij dH I 

ji t^yjl_ SmJI Udill JjAlla £S3i-iajal <jjjjdi!l 4JxaVl Nasonio jj£i JJAXJ 

puparium elj3_*11 4 ?rliii ^^Sc. LaLLa lj_j^la j^Lall Jjl dliVI (je )_£ix> 7T jLLi 

‘warded off »Lj) 4jil_>« ^^ids jjSill tj* eLLiall Lai AL-aj patrolling IaU L ^ ... i» -a 

i Li j Aidiii ~ lL aII jSill 4 ^. '■ -v i j£j .i aJ ^_g 'li s\ \\°i . ill ^' 4~i. --> Vj .all j dLLL'i A.,:.a.i \ ■q-.lu 

jil ids) ^ ys. J> AuLaC- a-Lij ^1 (JjS-ai . ^ Y 1 f Agape li 4j^lxll 4S^£a Laiii 

LjJJ— i ,> clj^-l (ji 4-yjl'ill (jjh^j )<■>!«} t>4i*4 0^ L)^A?J 1 J^aVI j£Lll pLucL 

4 ail D 4 l-iMul I -lia-i 'ji .^LLaH iljLi!Ljjj Lij Lode- . ^ ~j±* Ljl L>^a) i j ’-t* j' j■ '-A y ■ . f uJ 

5JLi_ jmo jjSL£ i_LaJU (ji (jS-aij satellite aSj^LI l^iji ti.]aa-a all Lij'a a ^jle 4j5lill 

iMi_Loll __)SL]I JUlLLI e-Ljl [jiUll (_ja (jiiS/l J LLijll-i 33 .^jl jjll 4 .iLl*J 4«jLmj sneakers 

L«j ^ jljLl) 4 mm* 3^)3 ' cjj jjl L^mij oiild^ I da j ^jdLuiil aLajL 



• dljyI rjiVij (ja3t lill aLLi Nasonia JJ^L 1 -' dj ^-ii( T : f j jdi 





j—13 3.s—Jl ^ jSj dliUV 1 jAi tjjlxll *lja& a hfl^ a J jlJj i_j3 williA jl ^1 

j S-f.) ij 4£ jj ^ CjjSjJ Jc Alxuij j_^U jJjJ jl jSilj jS-aJ Vj * Jjl*3l j* j^Vl 

a Aj J jS.,<U 1 » ^jLLoI | ^ y -S ^jLajl jS^ll a -a JJJ £_lljj ^3j 4&juU laJ jl CjljJ! 

.IjjlLil ^Cjj <£jLCa 11 jjSoll LfCajiC J missed Cilia ^ill CiLyi 

jjSJI j-a ^1 jj AJLk A/asow/a c-1 j^jdl J-: 4Jai ^jLLall ^Uajll I^a j > *iS > jl jS-aj 

J__jlj*Jl £^lj il £ a a —ijAa. j^j (jill ^CajJI (host patch J1U1' Jj^j 4_*ij Jc. 4 >. »al iJI 

oj —a Ci—d .Calliphora jJt—LJI i_jUa _y Surcophaga ,*^111 <jLc Jia <ijaJl Jc <j, ’i»1 J ,1 
• profitable a i-i. fi l jicyi ^ jjSa.ll jjj Grabbling e-sUCCyi S^Ui Q ., u « nj e_i J>^' 

3^1c. jjSiil ^ jiLi l$ya Jil Pteromalidae <ljlc j jyj 3^Uail ^ v_iUal%yI jjj*j 
Pterornalus puparium jj^ £jj=>- Jl^J Jy^ *° j^J j^« 3 jyJ .il^l J 

—S! ^Jj ^jlS-ail . v^ l t^ijL-u j^ Jj%3ll rihj .Picridae AAjlc- j^« vljli-i3,i .^j! ^jjllc jA 

J .oil jSJl Jc Kit 2ljjj AjluSIjIaII jJjJl j* A \}« a <2lj£ jaC. <Gl l.u-u.i ^iLLu^yi 

ojl£d^l iflfl t till rr jjiJI i—ii Ole. -Cxij.o (jc jCC^dl ^ ls.il! ^-LaJ j>* ajs^ij £ti jaII jSSa_aII 


■U 


,l£Jl 


Swarm Behavior ljI dSjlui 

(j^jl - ia^Vl J j ■ S a (J _ ii* (_ilj — ^1 ^^2 <jjljli'}fi CjI djllxl ^yi COa JjC jl jolaj 

_Cm_ j Ichneumonidae, Braconidae CjULiL ^ Uj^dj Copidosoma, Pachyneuron 

Jj-CI oS Ijjj ,^3 ^1 j*JI (jdil (_ji m' j-Vl aOS j^lai -Pteromalidae j Encyrlidae ^ 0- 

l— j -LQ i_ J ^ C5^J o^il^C- C_iVl V _J-‘ C - ^U-Mi-i j ^ j ?1 > 1)1 cAjuI 

CjI iVI (_)i <a—j . .ill ^Ijji^aJl ^3 Aa.1 jxi La Uli: j 4 ^-a ^ L >»\\ 

t*. tii cii—l^-ij—*-caj vliaj uLi\] iL'J vLiU'JyM il ^ lAAicj ^ ^ q * 

4— jI a C Jy jj Lfl-a 4^llxojS ^lla. 1 .^La^JI _lifi_l -^31) La Ait j 3^1‘Lui 

JJ- ^ ^ J^'i'I ^ oJ^JlIo CJjLil -i»J J-* . ^ > -x*i i .1aJ1 

A —413%All (j±i gjitiJ jjSj 4 J1& Jj -L^jUaLq [j^Sj Jllj t 4.fll.‘\-v^l l ^Vi 

A_'iC.li vJjl juil Jl ifl uS){ dIj^ s <—n jl Aiija jl cillVL«3cxV* 1 j ,4jj_l% J-q3-n. t v ^/ 

4 — iLi. -3 Li \ A v ,'tr- jjnLt%Jl 'vlS 4 ^ t.^.%3 *\ i ^>Lx ‘Oyx-o jSUl La Jh 1(LJ 4ij Jl llllil . H a j-a 

jAx^a- aS jSLalS ^ 1 * lnl' \ li-c jl jSLaVl o^A J1 a jl jAw ^3 j l..HA . JT jl jiU jljUlLoij 



--jjLaJI j 4 jhflhN ^j—^ 

2j -Ik j)J J —.\a ] i /^£Lal l ^ i^I ^ya Lb^)jL%J LaJ La Ijj ^LLa ^j^nAAll jji f ' *w H 

.oAjAaiJI Cy° v-L.iia.yi jvo <ii»,^ <ajJj 2>.s.ia_o Landmarks .1*1 yZ>j cJ^xc. 


Factors and release of display in wasps 


jjjUill U& id JUlaJI JpUajl JaI jG 


j- jjall j^Sail __ f Lu Nasonia vilripemis LliLLiidl ^a jl & ^ 

^ ijte j^\ ^ .S^aIIj-o lIjLiVI _)J^ ^J^jljLAil ^9 l2jjj (JjUI 2^a jl t 3 c ' 


4—iaj j£-—11 i 33A 4oU JLiiiJj puparium 3LJ1 Ojic. 4_ki^ 3%Jj 3^V1 olSLL® 

4 Ilia 3 3 ( ^9 tvillj ( 3 C * j . dlliV' 0^^ C-1^2x11 4_lai^_a ( 3 C ' jl 2 *LJ 

L >-Sjdl LS ^j 3*i3 ^ 2 jaj j^Sill djLy\ l_ijjSj Melittobia J^ila Jl* ^3' 

^3] Qi-^caJ 23 o_^la ^)£Lll Jjilili 10b ^3^ i ^ >Vl £> >Vl ^ aJjUaJI 


jjSUI £3^ Melittobia 03^1 3 .copulate -^iCUl] jl2*iJ 3 ^ ^3? J JjS s a^Vi 

33 j ^ ^coll 'J jls\ La j 2^L Jjl xSjxoil Ia-^.%. 1 j \*\ ^i£l <2_ul£ k-Lilj^ 1 1 Jj3 


^T^ikJ ^}Sj Jjl J)3? La Lilt j . ja. 1 cliaC. 3 (J^L j\ puparium 0j2*i1 4 Ai% a Jiklj 
io .1 - II ‘LwjLk JO j$S jl (_$jl2*£ Lai 423*1 J£> Ji3 29 (jjSj J 2 *j lIiLwjI jjll JS ^sS-i >1 ^jj 

12_±x_j r 4.1% j^u rC\ 2^)^qJj .A^^yl ^9 l^Jxa slu% 


o2j2c. j^yo jk ^Jj 3 ^-lLuii lUjIj^U 6^i%u-a 4 \ n‘r%H 4_i>.tull . I^lilc- 4f^^L 

4—jVjU^a Anagrus (Mymaridae) JL ^LLiLll ^k«j jj ^2 ^ _>*VI 23 ,?r 

>^Vi jj a LjLjVI ^>L-l%.1 2 _u*^aV (jlj < 3 ^ ^ 2 ll ©LL^all 3 ^ L)' ^ 

djlj’yi ^ A» Cxi ^2ll l_jjL-jV 1 (_>Lij 4"iull ^LjVI Jjlxl 4jLi]a!l ^1 jjVI l>^ jA^ J O' lA! 

L ^Lij jj£ 1 virgin females jSJl diLVl 0^^ L® oJic. j . ^La^Jl J «L%j Laj^j 4_pJl 
1 l3j l Lb jILlu! 3^ 3^^ ‘LjLVI Lai i^JjljL-ail ©2A ^ya Sj4 3 <31 LS^ l^jL^ 0 

.JUjU-JI L>^ <J>Ll 




^3 4j^)Li-a 3 jL^ Jj 2 ^al^Lu (JjI (4y>alc, 44* s\\ 4^^211 jL. 1 


JSOuj .AjjL-JI {j c UlxL^a niLLll t. 1 'IL*i/> 1 jja v-^lLii.i copulation pasture ^S^LSS (^-^j 

£Tjj 2 j 4-L^. 1 3 k '^ l - j -^ 1 A 3^^ 4\\■ .n a\I ^^SOl 42>lilQ^j ^jLjI a^)2iil o2A 

1—$%iiL f j_2aj 13^ 3j 3^ 0^ L» jL .^9 courting couple JjUlo 

LiUL^j Nasonia vi tripennis 3 ‘JLaJI 3° ^ j^LLll &La J _}>^ .(^rf k J02L^ 

La LiL,j .^JaLkJi lIiLj 2 oj j2 3^ J ^L; 1 Copidosoma ciesantisi 4a^Vl 22 xLo JjaUI 3 


A* 



A iv jl a a I < - 

A_kjJI d jail I jI <«' ^jjjV! (jl*J La lallc j jUki 1 al) jAa. Jou Ai-laa j-a aJ jli-ail (J j'J I j£ill A jbo 
AjuJdj ^3 « i ; (Jj tja 4 jjIj]I ijlaiVI oA$J __j£illl . ijViaaj ^ a kill j l ja (jaSjtll ^yk 

. I 3 9 ap (_]^JJ Ajl (_Jl9 0jJj-aa3 Al J )1 it A? ^yB j fl U i 1 1 J 



A —jBlk djlj jaj^asil jBaaaa AB^iaJ Ajj a a k l ‘ * 4 jl iaUll ^\o BjBc. a jja£ CjV jk-a ■ " 1 ^ J 

i>Uj oL.a->,a Lajjc. >( jjl djl j^l-%. < _ylc. JiLaJl 1 Diaeretiellci rapae JkUl ^ .Aijlikli 
Lai .wdiJ-i jji .'iLk ^yill ^..ikl plj>k ^yib .jjA j£jJ] Aljlka CLI-ik Iaa^-j 

^—i a —jt ^j_kl B9j cAsk. (j-a AjjjLa Aik. L . u »; a Coiesia g/omcralux 

!L^1 1 j^a La jjSj ^ylibU L yLalHl! jl^aJI ba*JI ^ £ j j Ba.jj Coiesia j->k> pi _pi <>“ 
ij—a Jj.—ajjjiil II—Si ''niii (Hulophidae) Aprostocetus hagenowii Jkkll .Jj-ajjjAll 

A bLlakJI -Ajl j llaall jk J /jjj _^udii Aijk^a ^3J . (jkJI j! |jJ1^)11 (J_^a ^ylliV I jBa_ai 

j' ->j (Pteromalidae) Anisopteromalus calandrae Aijlikl j_yk Akjklj 

'L—A Jiij apl^aiJl L^j^ac. Jja. ajjk jj ^k’. ^B jjk ^ill Aljlxkl (jj-ajjk ^jktil 

,o^*al_La L^_^jJ^. Bjij a.liLVI J-al J^l ^yB Aajlj -A Ipl tLi*a ^_a 

. A ~a 1 >V I Ajiat ^ I Akad'l pxi^. ja 1 A) AC. A Lt-vk a.'l 0 BA 'k ■ ■' BB j 1AA 

Nasonia Jaikll 'aaS ^ikj Lai Chalcidoidca Ajjlc. jjil AjuUH Ajjlxaii 
Nasonia J — kklI SJk. ^yi . ^ o :V Jkij l j j-% 1 jj J a^^L swj iL _ s Ji_u 4(i:V Jkij vitripcnnis 

j—iwVI j* I-w Aj4j Lai a^yijVI (_>“^J a^ c ’ Ls-“LaVl Aiaa j LtaJal 5 I _^L 1 I ^yl'm ; 

(Jfk) jjjjVlj J^jl\ (ja J 5 a , a . ->?4 , L yk . lalllA 


AV 


A <s 1 Q A A il 




Jib I j& 


L ^i\ jm AjJli-aJi 


ji Jj&LJ! ^yjji Cjaj f!^u* <jQ)jljflhl) 4jJ>U-oU 4aV-V. a^i ^UsjVI ( d: ^) 

.UJ^au 


AA 



A i 1 4 ^ Al *y a I I 


Stimuli production ^UIJ 


a , u'i 4j£Lk* ^jiVl ^ u A) j 4_ud]lj j-k 4_i2k. j[ll\ 4^iij ^£111 4 ^^j J 

4_jjj^Sj Cjl.iliijg]* jj-o 4.i*ali^ll ^usixj .^3 4 jl^G- ^3 IAjj <. l—H jJ 

i jjl ,^ic- jw •ijV - 1* v ■ 1 ^~»l ^j 1 aw^ /jj^ 1 * ^ ^3 1 o r) ijLuJ] jAlla _}^- 

.4-121_dal djl£l j_^ L 3 JI l^jjl jLIj jjl .jS-ajj ^djVI jx& V 4jj*l*-ftli tljjl ^ J jj dll£ji^il 

4_ijLi.4j£ jl Ajji.xnjj A3 sAjjJ >- 1 » \\ ^gjll dll g i ia II j djljjj-ftjl d* iAjIjA 

. J 1 L ^IC- jjl 

Acoustic stimuli AaamJ^ dlfAiall —i 

ii—^iijii-o tUjij t> ^-j\jyS^\ die l^trk.'rvl 4JaaUl ^ja AjAc jj£a 

IIa j±x*aa ^A KiOjl jjlj Ulc. djliljAj j-Ujl: alfc ^-LL^II dil£ -lid Pj 

ca—a Ja^j ^aL* (jbiuij air-borne j ^ ^Ij^a 0j& <_£*^ dj ^Mal l 

LIa IjjA 1^1 (jl ASljJ La-a l-lA. lJ)J-a-a 4.1j!j-aJi pLiji 4.1 jl u.a] I dll 1 

4_jj^J 1 t*] Jj (j—Q Jil 4^j>Ai IjTirk. iA.1 ^o*jl 4-4 AQjaI1 j^SUI dJ^di ,4jjt*«dl 


il^kJI lLI _Li ( 

(jj) S j Ujjj djljp^V 1 tdlij ^Idl 4^111 JJjuJI L^.i^jj &^as <Jkl jj^£j JULj 

u ) * a ^ jJL-aj La^ . AxJ ^yjLij^ 4j jljunil (j^°J^)^ ^ <■ ^ luui Ldajl 

Sphaerophoha flavicauda j Syrphus cor oil ae J—la ^iSjuh—II <_iLjJi jjI u dutj 
^ MTX ‘•Hodson jUii -3j .ij^ AJjj^a cjl^ij Xanthogramma aegyptium j 

l—J—£ joii (jj-uaJl !>IS j! Merodon equestris ojj^' ■Mj-j -CLu'jj 

11a .4 u u4‘i ill ^ j)«Ml ^ja Lillxr ^ i <-C\ ^jail 4j]ld 4j^)ljaAl 4 jj^i^ diLaxj jjC« ^ikV' 

Scr/cow_vza borealis £ j-ill (>* O' <Heilins -^j 

jAl-o-q 4i^x-a ^ja j^AU ^1 4jl 4j^i t jl % ^ VI ^5^" '*■—*1i_5-^ ^ aA 

. dj 11 a 


Chemical stimuli dl ^ j . ? < il\ -t_j 

J 9j ,o JAuO 3 djliLu a '-—iV 1 * ^**1VI i _ 5 ^ LoIa Ijj- *• _ <« 1^ 4dl_L<u£il djl^-UAll jjl jJLu 

(Jjj— _uj ^— 1x3 . ^111 lI^J dilA^j ^ 4 ja 4,1 jpa djl ^ n.a]l oA^J Lo L-JjLadil drv..iJa ^1 

ftl—A ^-oj < j^lil 4 jLoj\j Jjjill 11 a 4jIaj JafjjJ lN aSOf! 1(1 (Jjilall Lo^ 4 JIAxiil 

-—lit tl_j—AlALoj .^Ifliull ScLaVl ^4 c _ l^k am 1*1 j ^iC'l jjij jaiJI Aid ocLqjVI 

_ 



6 . ..jlfl a\\ J) A i'j&UVi ■ •*<) ‘ 


<Cl)l lllflbi a -lj-ln_] li njj lift A j) J-axj Lj^s^^j3 i_ iLuauIj 

a —aja^l A-uui—c- jx ijjljJi-JI ^ Jj±aj L i _ ? lc. L^Ljj .Pteromalidac <1 jLc. 

Jjl j$iuJ l^A . ccc- ^a !ca l ^1 j, JlLi 

j-4 (JSjjjAII jJa-ij kJ _le- »ia.l_jl<Jl contact pheromones 4—wXai! 

A jl:u ■a. wi .li ) ^lc. £ j^]! C_S_)3LJ ^ Ijj.} '-r aL ^j (J^ SjjAaJI v*1 ll .l--^.^- \ i 

Stimuli of other kinds jj>*S £)j^ ~ 

J jjJajll iyi CjIS^swj aULvIaN jjjIjJI AjA*JI A-ljlScJl iuJjS 

oj—ft J—£ ^swinging ‘kicking <tapping jidlj ‘drumming 

A^—iJalj {_)*-**} ajlj) ^j-3 iV^ 

j—« iL-ai. Mesopolobus (Pteromalidae) Jiilall clilaj 4 Jlldl .AijikjJl 

.A_1 4 . \Lr. c-Lul ^HjbU AjSjaII *LI ^£ill 4_iAl j *u'l 

Nesoiynx albiclavus Jjiilall .dl^UI <iU j ^ j* lU^ ^ OJ^ 0* r- jjiLJI 

^L-i—11 jLo^aII i] ^ ^Ic. J.>^ (Euiopliidac) 

.^:T a^. jj-aJl <LjJa Cj\ .^Lo JSaill tibial spur 



A^.vo/j 'nx albiclavus J jftbH j£iJ jll AaIjIaJI (^*^) 

c (jjjJ__l 4 jl J—1 J (Jjjjajll Ac-Uy ^!Lo!>lja ; . ijSjjll Ijlft 

Jj j—a Mel if lob ia a casta J^iUI J ^ *^r^' ^ jj^ a] J 

4AJjjL*-all c-L)^ ^Vl j'lsl^oIuj] (j^U kilUjwiLl claSpCfS 0 ual^ J^ 1 jl a . ^i ud 

^jl ^_Ja1_a-o A_j 2C. 4,«_uJb jJ ycjxnj 1 j \aI > i Aj^ kijkj (J <iV-) A-^-I.Va (J-^aVl aJaC- 




^ ^ ’1 )1 \ ^-lailaJ 1 -4 N .Ip- Lo£ . clj^L-Jl 1.1A ^2 mj ^jLlajS A-lia cilljA 

/n-v j 1 1 ^ al-v j| \^_j jig- j> <- ■ -<•■ .lie, ^jli±'}\ A^aiLa ^.2 djLoiSj l : Vw ^ A.j$W 11 ^ A.jla*!^ 

jig i'u^ dA£^}^]l o.1A (J!* (Ja*j uiJji A j auj 


AiimSi o-ljj^i 


Choice of male by females ^V'jlli^) 


^ yj _JJ U ojlsii j'. jCl 4 j^i 4>1 hi V AjLsUI jxiljjll j^l lAj^l jl J-Ijj 

jx...-; i_Sjl gJI jl iil'}i l l jc. “Ujla <UlJ tilliA .4_*-c (JjUjj l^C .y ya J j\ £-ji jSJl <_^1^1 

! —$j3 j) a —LoVI *aA (Mccoptera) Hylobiltacus apicalis Sjl> • ri .i»,'.'^ ela&Vl 
1 j yi 4jjliL» ja^lls-ll dslj <jjj j^i j_j£j j&illj (jjiVl (j-« ij^ i 

^lr. 4 i .A-ll t ^_uLa_ij hllh 1 ^ ’■ ‘ " 4-dx-alA IjLtujjl £_>i Ig 111 4-al_w &jL* l^jii cl j^tj 

^—iiS r l l ^^V i nuptial gift ^Ijj #1* i_sa^.l oilV ^aL jl jS^j .<^^11 

A ^ 3 J^C- j-a l'» 11 ^ j'l^; Aa-oLcV^ AA^^-3 pAjjl AJ-afl clijl 

.Ij-lic. j jillj o^jL%^q £^Jaj -l^ljj li JAi-> ^5-^^ j-JUiJ ■ jla.l]l 

A^ljJ^j9 J ■•'*^ 1 ^ il l M l djVj^/1 t j - ~c 1 ,1^| 4 \ J l A ^.'‘itiil A i > .i ^ ^ A i..,] t i | 1 

Ai.1 .adaptive mate <—SsJiL^Ji ^/aMI jL£^) tiu Ul ajj ^>fwu V l^A (jl 

Vj lA j-uS j U jj; t ^ Jtl l A'l t'^j <Jjlil4 aL%aU o iiA (_)ijl^2 

jpi jj ^^2 laj AJJJ Lj.lo ,^_l:“j 1 (j \*s\ 11^ >.ift ij> a^Ubj-aj l^Lq J-ljj 

ol—lui o^iiS Aa*ij^2 ^*.19 o ^£3 iS 

ij}.— aa —^jJI ^lc j jjl 1 .ci iV 1 ^ j n — ^Vl ^ * o2>d 

^—Li 0 SaaI ^/i ^ »iWll (Jl > A>VIj J_>^ ^>^11 * /ill Aj-l^-ll s % ^Lua jjLs tClJ- 

_l^kJI (jL^i_J^l ^g^jj aJLJI ftJA ^gjjVlj ijJlj^ajV 1 liA diJL3kJ V -12 y ; jj£V1 

4—12*. j-<dl A —ailjiJl aJA JLq LiJajl CjJl2k.j ^2j IAA .o^ajSII A^jj jiil jA 

(jl ^^ •Em pis borealis (Empididae) ^ A-o^Ldl -ua^i j^ 


^jj^U j^LJl tjy* c)^ j^A? ^ 5 ^ 1 0 j^ ji ^ Aai—uiil * jls 

^insemination c-U^Vl AjLc ^Sl ojjjjJJIj V u!^ 

JJ ajja A-cjjiilj l^j jjij aJj^ lall ^sLuj]! i jli jla <Jl]j 

A—KuaII A—Jji-dl djl_jljiiJl Aj^ AiiJJ X *“‘0 .AjLulII oJA ^Lxuj 

Alili _jj& j^ c Lj-aV 1 AJ^rv ^Lo3l a*jj . -Idlj^r l'.VSj li2kj>4 Ua^jjjj 

.Ja-jjj!Lall dlLiJaij jjj\j ^w^'i t jjlc-Lo* t oJaj ^)ik.l 



jjfl flllj 4 ft Aj^jJ 


u-ij ,^j/iull j Sjab e-lil l$j jjSaII a_ja*j oaJoj Hy/obitiacus djljl Xq! 1 *j 

—al ^j jj ^jjVl <—>y* (J b a i , ^ l ^ja tjllj i'" Ai^u A_jA 4 i ^^ic- /jl (J-n- *11 

a! j 1a ij i L_^-iic A__jjjLll] 'Lujj^j jl ju 1 ^ *i>a ii l" iA*> L^c. ^ia^Aj A^Ja^c 

A Infl i sllljA .^jua ^£a 11 *Jliljl A-lxujljj t ' i -dl ^jl ,^3 

^ja aLIb Ajjjjj jli dil^lj a a diLiA^j A^lu* ^ ^ 11 a^yj^ <jl ^ 4 -oLa 


—a Ua—$_11 a^aIaII jjSaII ^ %^ * (Jxlxj ‘reproduction ^ ^L-jj jj£a)1 

.djL. S^\ A K» SjJiifc.VI A. inn 11 &AA j a^)ji« ua Jaa - ] L^Aa * Laly ta^)Jj£ 

jjSill oAA ^jl ^uifij Lia uIHa S^yj£ .lu^l ^ill J ^r > >i~>j ABj 

i>o spurned ddC ^jc. Luljj *■ anVi Iajj JjIjVI a_LuJ ^ 


/pi 4 * l:J La J Llj^SLl ^LlLlVI jLuiJ 1—^^i.1 <1L^ 

-A (_s—(Meeoptera) Panorpa vulgaris ^jaAI s-AAl ^ ^Lu) 

jUi^l S^pLaJl ^j^Laj L/ . A^)V( CLlLlL - 4ai-o ^ja Ulllall LuLmJ ^* j/ j <-oui^)ia L^jSi j 

jij iij jjUll jj^jJl a- 4 jj£i <ijx a Oil! jaa. (Jjsluai j Jjiai Liij La>.Li l$J V] ji jj5 i—o-sL^_l) 

^^ mi ^ L5^ L r J i , x ^ ^j) jjJl U^A IA 

nutritionally ^jl»Lli jjSlili (_jj nutritionally high males Aju«j 11 ^ollt jj£iiJlj 

<ji t , i.i i t —ij vjI—* iil ^\—ii] ji I^jj ^A*2 J ry i iiL/ /} u \uai j .low males 

-'1 »H1 UjliLLii-y I ^ji -4_tii3Lia ^J)ni.o Laa Ijj.l^a aljjtji ! La jjL-.^ na 


—A '*-i\ xill ^ 71 “i tl (jjk^J J \]\ j 4^11^11 a^jAaJI ^3 

a^a£}\ ^ <yx }a\\ AS^UJt s-lluij a^i^Jl aAA sexual selection ^*^>11 s_jL^l>V 1 ^ aAc'ull 

a^jJ_&]l 1 j 1 AjAilil J A^>.j A9j IaA . ^-jL-sa^'V! AaL-u!l]i Aa‘\\a T J 

Li4jA*jll A *--‘-iq-v t^ J, ^5^ Jj)-^ (JuJailij AajwiBulAll ^ 1 

_o j _j£l a jA: djLj^M ^JJ-U ^lc> Jj iaij A u^4l.YtN u < luaj 9 'La^JLi jjij l^ji 

. 1 j i ^ l.A.^k,i] djljV I ^Aa-hii 


Receptivity and associated postures ^UxLuxJl pU^jV’ij jSill JaAj 


£_ 3 ^)J 1 $ a uA v _^a ^ t-LolC. AitAi 


^J>al ^Ail l ^3j ^\ lAs jV’ ^ di jUlj sBIUa Cajj . I^IujI jj A^vlili Aj-^-J 

a —a iwj tEulophidae aJjU^ diLiLifiia iJllAi' .a^Vi% *\\ A i,Aj^'4'\il 


Nasonia J—^iia 


— j ••■* 


OJv 5 ^ ^ ^ ‘SH k > 4 ^ 





—ui £-0 Pteromalidae ^jLc- ^ <1 AjjjaB 

(Jl lfliil j 1_kJa^)ll djLa^Xc* ^-laJ {jl -ftjj A^aLaSM Aftla'xdt al^J Ia^ l.>, *^u* J 

^—& I_ a t^l~».>. II ^—lc jQA : Ua j »kij jluill Iajjj AljUi-oll C- kJ^^LJ 

l -j 1 ■-* >1 ^A ^i^Vl i JJii Ha'll! i^J (jjLj^AUa kJljA ?^)jji_lll laA ^jC- A] jUud.lt ^jAt^JaJI 

CjuLila ^ U- Ifmll _jA Jjjxajjil lift t jSJ tlfl jl\»; jail Jjli-ijl jSjll ^. .1^, C Lani 
^ s tijS/t j_j3 a! ,a..aj.^il «S/l i. _ iu . l i iiUjj a 1 Ajjjil' Nasonia Jjaia Jl« (_£__>iJ 

ailA ijjd ^3 jjtnai l-ilj tAilc. jjjlailj jjiaji! '.AA a] :*jjj V La-o ^VlV 

,^j£jj! A K t .;1 ju Al J J .. ...J J ^kLaJ ^ U'l J JiajV ^oiVI ^)l ■ .ti~l. J )3 cIauJ jAj kljV Lajl 



Pteromalidae Aiile- tliliLiia AjjULall f.Uii jSaII j! ^’- kk ^j j\:fj Jlu 


Ls _ !£Ajj CJ'Jl _ail L_va>o ^a .^iVl 'j’ u " aa jiill (jj^j L“ UjLc. .^aUaill aAac. cUjI 

'»_>jj 0 jAo. ^a La£ tail to tail j^Vl (j-iaJI oL^j’y I ..’ll - '-■ -- jun'^ ’ll vja! ^_b^aj C.M1.I ^jAl-u' la^)Ja 
Sphaerophoria ^—a I —& (j-^aj^JI AjUa Liulj ((A:V Labidura riparia oj_pjtll 

.M^tA ijil flavicauda 



,(\ 9 9 9 ^JjC.J Labidura riparia o jj) ^ aiLuuil r—^ajj (A:T) Ji*i 




^9j d^ll j* JBau Jal CW a djULilsul jlljJ «—i\-jj j-a ^.^uaJI jlull lift jj£j la ajlx 

t_s I A \ ii a Ail: Jic. (jjjVl ^uaSjj .Melittobia spp. J jil-il l ,ji L*£ JaA3 oiil J sjaI J—aJ 

dj_ft j-.Ajjti«_H tLojlj jl Ijflj-tt 14. fc-rflSl ^ c5 i ^.di (j-<il^*J £ jijj 

e_9 (Ajji!' aUSI! clllal) Ajj jlll aj^IaII diiljj^Jla insemination c-lilYl ^$1*1 '-0 lW>*-11 

-2k I jlj-G j_5-lc. XflCall B3 jl 4 V JjS^\ v Mull >Aj (dllil J)d\ lAal 

d_li j! j—lj j_ dlxo ^ux Jjj’u l^_l j^Sj k -^»V) J-liJI j* AjjXcII djljl jAajI <- -y \ 

.OClSLl = | 

f — lid da — a>j )fl — 1\ jlll fi J jfxJl j^l i djl^doJl S JA ^£^1^1 djlx jay a\\ j-a Jj-lX ^3 
£-daj £ jijl jl jlaJ ilVI fi>ift jil j Axlaj jl ^jXjllI . i s~i \) La] jwiU.4 ^I^ajA 

djl ^d-fcll dlL AH \a j AjjAaII I^jLIb Ajjla d_sljl JCk j^j V ^1 ea.^j c-I^-j a^diL'-o di nil 
J —£ ddilS 4 jUtf aI I Ajjj!) ^-2 dii^ Goniozus iegneri Jliail dlleSj djjjli cjIajj dJdjlxjll 
jX ^uai_all £_Caj ^—9 djl_ jj jill'Vl ^.Ix ^jilj p] djuj (JjLlai! lift jA A^HaII -l^pV I 

Ja^JI J ^« - d U Aj ^ djUVI dilj ]^k-\ . i. ^ u ^'S. a\\ 

A-a J^lll ^jl£j 4^ *J-° /jJaiill ^-Ja j djJjlc. j djlj^s' I cilj ^li ^) ^Cli Aa Cs-l l 

, c. i ^ i till ^ 1<~ d_>U J 

jl ( _ / da3^)ll A iU.r> Llluj A iliflUll djlc j^AJk.4 ^-3 ^>^1 c 3 jQ ^ : ' 'dl'dft 

^,1 _ xJ Lx9lj 4 _i ,'jj ^ *3 .rxjilail i ^±i y J\ wdLa. ^_Cal_^ll (Jjiill djjA^. ^jl jft j tadft ^dLolill 

djl— jW a la j—a bj —jcj) Nason ia ^ ijla*ll ^Ixi . j$A\ Jail ^21 ax. Sj^xli 
J ^^11 AaIjI 4 JOaU UjUjJ ^xlj ^ {j£l ^-^11 JjJj AjLa. dlil £j djJ^. Ijl ^Adialc 

(^1 ^5—9 A^l jl jV dij .djiiJl left e*_) A^Ja9lj Uijj.i> •I'jx: 

lift (jXa A] £* ja-11 L".U9 jJlII lift jUX jd.' d-l9j 


SjddiJI j-ac- j jlj^l jljii 

ei.jj 4 j*j j jell s^diTk. djUjj j jSa ^ .j^>ill ^j^Sxall ^ jl jlll jl cl>^^ 

di__ft j_Lba J >ill >aC j ^ jl *jll jIjSj jX Aj ^1 h -a AJI^j AB^iLc. 

Dibrachys j -aim JJ—Sj j^C. ^uaS'Jj . 4li2aILa.il jjjljill Ldajl AB^laJI 

Sea.ij ijA d-i=kjl jj ; _ ? ill dill: Ajj'Ju 4^jJI djljl ij*La±. K-x, di^.jl jj ^yjll sp.(Pteromalidac) 



- 

Cl)!i ^9 y Cj^oj l$j1 J^al^ij i djUliilajl j^o ^2 , ^^ill ^2 .laiS 

‘ Melidobia acasta JjiLlI ^ Ld (J*iil 


(jiuJI jdaj £jl jilt 

^_si .dil_jljiUll jj_ a 4 old all £i_jjVI i_ji jjJsliJI ^daj siijlu i_y3 jilt jd'-j di_?lajj 

dil—iyi (jj—i ^KixJl ^daj d alu.- d^da.] oajj )l Luriophagus JsiL j Nasonia Jdia 
Ada —j ji J— g _ -» - ial j jVi'i i. i'i Melittobia acasta Jdla dLj] Lot .did] LS ill diiij jdil 

.jiaj_ j jl jitd ol ./li 1 ^11 ^iadl ^daj jd*-o Jjaojj i.. iL.dii 1 ' (JjlaJ) j J jajJ u <*ij i 

(A—dj 4_JU aJyLj )j ;JjLul ^UL-iajj LuJjc- 4 Vakil c. Viljj <jl3 4 l*11j .jyi 

J-lC- jl 4-L^ajJ l^jli jl A*J j)£]j 11 iJaU <j 3 £_kJaj Vj -laiS ^uad-Lll 

^—s —aii]| jjjIj ^ > Xij Uaj .1$ *>>jLlq ^ ^U-c (_jk<5 ?£■ jJk ^j-o ijdk (Jjia 

<JjS jj-o ljuc. cA^cjIj < ijda.ij Cotes io glomerata (Jja Ai jS-iil dibYi £-±ial . (_u=uJl ei^L-o 
e^Jfl C-ljjl ujUyi fll Ijl^j jl jJjLxil ^3 $.1 AVflkll 4SL\ jj*o •Jil 

djLiuiia jyo JuJiC. ^2 kil]j£ , ^pauil ^LjJ aj ^3 ijjj tAjl^x^]! ^3 il^jLi^ 

—c. ^ —k. iJilajjj JjkJl jl£-« ^ Jjial oiJ is Ln <L:\ 2 y\ fj\ j Aphidiiciae <1 jLc. 

dill- jYIj 3-J_jk-M 0 la)tll ^ya ^JjSi l03C- ^*^T)J ^2 (j-^l ^ ,\a j£i\ 

.^Jdil 

Sexual cannibalism 0 - 4 ^ 


—a£ dliljYl L_uLi. /j-q (_kL*j il 4^1 jl 31^ i.u a cJqa 

(jl ^jS-aj ^ji\\y jltilllAj j»ld] |»jj (jl Jj3 

■ >—fl oSJb Jd 

diijl.— u'J j—J_ji= (jc. jt ejLo (_jt jl jaluJail jAjdli diliVl (jl J j£jJI ijjLdi p j 

4 —dJ ,j— 4 Empididac <i!ilc- (j-o djl w >dJI ^-l^il ^ l jidj d.>jlljdiVl d Jdj ala. 

■~i(^lj LoS ^ jd -djj aJjlaJI od, (Jddj . dilj 

d—«j t(_j—dill jj-4 <_jl lAjjlidd <a^ic- 1^5 (ji_ad jt yja -dujjill i _ s dj'VI ^’ifi — i 

■Plalypalpus, Hybos, Empis trigram met, Ernpis punctata dl jds. (^ld.1 dili <Jdl 



dlk aJjO ay\\ Aul aC- c-tijl j£.iil <iajujl jj ^Ish ^^liil A_^uj^flJl (jiijSn — l-i 

.Empis (_wi^ £lyl O* 

A_ildl jjJj ^ jij lJ^ ^jlc- ^AxJJ ^ ^)£ill <Ja>-jl^J ,^11 oJLaII jl AjjJjiJl ~ 

jijz*. -^-A ^ a.^. j^L o-iLo ^j\ L_fti*j Hi Jar a ^ a jUr. JJ ^jjdl 

^rjtf ill 1-1—A jj_ Sj ^a IjtiaJj d^^)l ^AL*i\ ^ HC- qa A_lajdi. j^SLi 

.<* ojLa ^1 O' 4 — o^tJl^ — Li. jli 


vil_!b ^_k^ ^-ill JiSj Aj-l$J 0 ^-a'vllili A j\/kfc ^Iaj^ jjSill _>ialid (Yj 

AjjJ lil^j ^Jj L> J J^ <—SjH- 4 t^J.iS’1 aA£Ij LoAac. AjUa-J ^JjAuj ^ill 4£jl jlll IA& J ^ Laji 

i*) 1 ^ .A.j l Aa^jjI^j luVI o A—& aJj-g! 0* 9 .A'i^.q (_jj^1i V v ^a 1I dAcw jl J)a 1I dlL ^jc- joSl 

0 a Ax» j^aj^aII aJlA ^a jl jj]l ^jc- A_L jJa olo O'a *—A^jlj ^^iil^al 

dil J) N \ <—L -laJ! t> (jjjVl j* jSill j% •(jjliil ^ijaaVI O^Alia OjJl20 d)l Jir-h II 
^—liiSn —g-ia (jdc. ol^JS j .Ad^pJl .^i AjaxlUI AjuIc. .^ic- IgAl^jj ^ A-uaj..i^ ^ 

rt A * dl A__LcdSfl 1-ft- l*v^j ^j) Aj_^3J A &Aaa1I A_1jqLqV 1 4.1-y jL* lA Ijj . n-o-a 

A_]] (jl O' 4 ^oS/1 L_iUaJJj . I^dxlJ daj Ajl s_j^i]lj o-jIL^j aJI A^w jj 

1 Aj^’Oll ^jl^lll aJaC- ^UaJj ,^-UJj I^c-La^ J (_J_i 3 ^dxnll 

d— -A£jJj jjl j_Ji3 1 j L ^n^\ t_3^a JaiLoJ JLaj£! -Olc-Lt-u ® ^ 

^Ijbll ^-L^il d-lA 1 ^ jlr. AjuJaJ ^AAJ O' L3J^ jSill -^>1 jj c-ljjl Aji 

_il A_ jLoC- ^ - J V aK^aII oAA ^ A_At^jJj j oLll A ^ ^‘i\^ A ^. ,i A-l^)jJa.i O' 

^JJC »- aAall (Jjl^^^ 1 ^ijl a J 1 JjLaill jUjC-Vl 0^ tc-li^Vlj 

^ aJ vilL£ vilL^ll (jAflj A-aiL-JI tidlwu <-1 j.L^ 

4—IjlLall AjLac (jl j£j . •f (_>^jjj) Sphodromantis viridis yj .r j'_P' 

_ J i^LiVl j j ^ Lff it 3 4 jl<ir. 4jl-iJ (JjS jmj 

^_3 ^jj ^ * lW 4j| ,4 : iLiiljj]l c.L^a&Sn jSill jl^jJLUiiJ 

A \\*r~ A djj J 4-ljtxA.ll dj^l ^Lwl o^ (%A.) Ujj U 0< -«ij 1 Aj^iJ! 

^ J J i.V 1 — IIJ 4L_J^J1 O^ 1 (jOjVl Aja*-jl jj ^.da.a j ^ \a ^j Xh; . \ I .^jji'ill 

a Aa& _dj O- 4 ' j^di 0^-^' ^%Y •) AjsUIl ^ 71 jji Ajo j v _j/ 1 t«l , I a l"it*il 

ijs Mij L.^aI^I «• *< % ^ Y t^ijVl a o' lI^ 1 O - % A o^ 4 ^ j'J>^' 





Depart lX*pan (lS°o Killed) 

CO UR I S I Q] J FI 1 ASKS 



v 


Depart (tV’nkillf.'il) 
20 °« 


12% succeeded in c I'mpMinp 
! Le mating an 1 t i i r 111a 1 a; - 
escaped before cairn 


SVi succeeded m complriirip 
the mating but ihe m.-ik-s 

eaten hV female:* 


1 


COl’lJLA'IION 


4—K ja J S j| j£i\ 4 ,uu\ e .. nyjL qa jI £j \jill JlyuA$ jIjlaJI a A £jUj e-da fd:r J Jid 

•( T • • r * o^Ji) 


(_jj_ j . ^_hJI i aWII <__>Jjj3yi liLi lilliA jjlS 

l .eio j\ AjJijjl 4-^aLi cjjjL i -■; 4jC» A 4ajjjll 4aLa-) ijl^jLJI IdA jjl (jl-iw ill 

1 —$-al$-illj (_Jjiu 43^ jjai'VI (jli _>A1 jva t*llaA (j) 1 (_),>!,» ill 

a-—« Sii —j Jsjjjj jSill (j-ljpij JUua.] <jl Herodula membrancea ^ Aa.j cia . j£jJJ 

fjaJ' LS* t>» c_iLa. jjj ^ • ,> (J ic ^jj ^l diUyii .(jiaiu fUail! 

1 s' •% tjjj • , £ Y _: AaJ ^j]| l*11j Laiu .<lLi. 1 £ (ja I 1 Y dlAJji! (' aC i V aldC- _jAj^ 

ajJ—ill diilS ctiij] 4 ^’'S J ^ jpa -isia IdUj l^)£id ^^^“'11 ^j-lll -LuiJI jj l ^d ’ • -~i jj-a 

.AjjIjII 4 jlaaJI CjIjJ (j^a Lj^la-a .^Jcl ^JjS/l AJl^il ^3 JljLAli ^(JiiS jj jiaj ^ '' 111 1 

> s l > afl"i \ jlj Jjilih jjSiill (jl JaCkji 


a jaj. , j a"tl lIi! j AJJLxaj] 

_»jl puflj d5 aj., la’ll! ^.LoLlI k j 'X ijjLjJakj AaLiiail ^jjlja]l ^3 ^ ^ 1 ^]| dhjliall t u.ji 

Clili^aJI j^a Afc J J> a al ajiM “U-ali ililii-a ^jliail 4 ■ i iA\l 

(Jjiia!l jjl ajjil limn (jl£ 4(Jlxall ijilku (jJc. - 1 - ijjell (_ualjC-i ^ Ifl «' lA'i...j jjS-aJ (^oll 






d_djl q—SA l M, raptor j —<* j 0*3 ddj £■ y A*_d j $ h*) l Ao^j <_>dw j* Muscidjaiirax 
j—ill li$i sibling species Ayji <j jOj £l^l OjMj ^Ua J ^jliill Jl^Lill ^3 dliOtdVI 

A_ILaJI ^ilj Cj^lj ,A*_Ajdil AijlAOl dl^jjA ^jqj dl^iillj t taUiiVI AO^>a. ^3 Alid-g 

dl_^Ioj ^Ic- hLajoj £-^ill li$J dV^Oaj dOu jaj-oj i)50al ±\ Nasonia vitripennis Jqiia ^3 L-dl 

, A] Jjudli 


Feeding BehaviourijOiiJl J*L* :LuC 


dliljifi ii AjAjlHI } 

*dl-^joLdl j d\ 1. ^l3 LoJ A_i-v \l dLulSJI (JSJ {£ 0 djjxdl /j-a 

O' 0)J^ dL^O)M J-Oj*-* 0^-0 l^ > d j j- jIjjj <j| diljbaVill (j>i» \\ aLA^II dl jOdO ^qlaid 

A_jjl^iil jl ^all rjA AjA*JI dljA , Jplfull ^-LuiV 0^)1 ^)iajJaJ iiilj (j^SO *Iac- Ojli^J 

Aj^Sdll QOl.tk.Ol dlASj (JpkAll (0^^ cJOi dLili&iall Aj-IajI l^AV'id ^dll 

♦ A18^ .all jl 


(Aiil^pJI AjAiill) JjIjlSI Ajiijjt —\ 

synovigenie parasicoids ^aiOl dliLiiali ^ aja*JI dlj] <jl djj*_JI qa 

Adjj^J aI_jaJ dOLikll dljl AjCudl oAA -leu . IfcAc. 1 l>ij\ ^jJd <Jj Ifl ViI jC. .^Ig iaik3 Jilajj ^ 
JjUi! Jia Aja»m\I »Ob ■ i ^^ aa t A.iLainll £-Ijj^l t_y* m ' ^3 . l^^liji ^l^dd /jOd^l 

x. —d_^l t_j—uilio j^g a!»->j U^j destructive host feeding JjIjOI *\\ Ajai^ll aAc. (jjliaJ U 


^1 0_iO-ll ^ _ a Aids <LlO — l^ljAjd ” 'ioTuh*! ^jll dl jhsl^ill t^ilj ^9 ill 

j .—di a—« j^Ul (JjUil ^1001 A-ddl ^jli tnon-destructive host feeding a! a£I^J1 aja^II 
iLila Ij^c- ^xdaJ ^iLLVl A-ilC jl Aj 3 < xdaJ V cij Aida Jjliiall Od 

A^—^il£dl —Id A ^ > j A) _ a liA jydt-j , ^AjC.Oi^kJl dLidJall Aid ^^-3 Ad 


dl iholt ^9 1 ^ h-N. ■ n‘i ^ij A % I AOiLOt- Ajjj dLOiiia ^3 S^AlJali dOb ^)djj -A-l^.jljJjil 
Aj 'Ij ^ tA jj 3 AjjLd 0 d ii ^daj \1\ >* 1>1 djiiill f>ik dljl dill'd V Cd ^jq^Ld, 11 dl A A-Oj 

^C.1_A^JI All - jaUll ^_3 _^J- 0 Oa dldilall tiiL Aiid (j^Qj »A^ l>VI A_ul_0£ 

_0__,_y ^ \ /\\ I —jS/ 1 jaA' ^ J* Bethylidae ajAI ( joniozi.ts legneri 

a —Jijjjll jj— W\ ijjj dUi_Sj Palpita unionalis oyijfi lSJJ ^j-^j ‘■Anagasta kuehniella 



j] jj-JI d ^ «1 < - W 


■ jj^u_Jl IgJjlc. dilijj jx .110x31 (JjLh djliVI d*i lx Pectinophora gossypiella 

^ _Sj tL_il io. II ^jljc. ^jJc. JiLi&SI Nasonia vitripennis JosJall ^ LOaJ 'ijAliJI oi* 

^—uijJl 4 —(_j jli—c. ^—It Jilxu (jill (Pteromalidae) Dibrachoides dynastes 

cjjiaJI 5Ji1 ji Aijj ^Jt JaLlill Habrochytm cerealella Jiilall «Hyper a postica 

cJ^i) Macrosiphum cornelli jAl JikLJt Aphidencyrlus aphidovorus ‘(3 > :V 

AjOxjJLi j»jSl Eretmocerus j Encarsia ^ . ^iy j* (jOxuVI JjoSI tliLAila [jl oa.j oij .(3 3 :V 
1L& -ji Ljajl AJ I ojU^y^ 1-1^. ^L>*3 . ^UUJ 

J_Llaj]i A_il.gr. 4 jLi^wVl ^ Jj AjlxlUI luVI l—)LLJI jIjju 

i_jjl.it jl (3 • :V (JSJ;) ‘-litSjj ji H feeding punctures AjOxill i—ijii jj£u .l^aj 

^_jji A-g^l^j ^Lll ^3 -Ij.lVill A^.j ^ic-j (j5Lu;^ AlglfUl jljAaVl jl 

a —ib*L LS —jjVI JJ Dibrachoides Nasonia CliLiLila aJL*. ^ . JjiLlI 

jl_£ua Lti» j^£j La Lille-j <11 A_i 3 jl£-g L_Luij1 jC- lA ^jLl^jUxuI 

5 — 1! ^ 5 — 2iVl .^ckJl CjUItw jAj intersegmcntal membrane <±nA\ Aj^VI jAj 

^_I] jjVth^j alol Aj^jjlj A^^^. (Jjlxll ^u\ j-a s.-i^llall jl^-nll IL& ,_^3 £j_bj 

. J_jIjlJ1 J JaA3 Ajj. 1«J1 Aj3^>Iall V) V sllusu £ Jj 1 j ^ J CIl/Ij 

Ak4^^1 jJajJlj j* j aj j^l cJjL-* Jjil killi 

aJL V1 £2Jj .iSa Aiuaj L_L-aj ^ JjLJI ILa .^Vnj cocoon aaj^LJI puparium ^ljL*.il 
jil o^o L^iji f.\ k-i'flTi S.XftVLftll ojLall dlij AjjIj ^uoluII 

^ L> l .I ^ !<--1 jl L- j jj3^iaj|l A -v ^ A-J^ajI 1 g aW 

^—jjl ^^aloj l^XiLi. j* feeding tube Ajii^ll ^ A_ki^-a jl 

jjj^j ^ Ijjj accessory glands AjaU-b^l Usl^I^j Jj^I JjLmj 

.^_yaii*J\ JjL-L 1 jvo aj^ajVI »La 





luj^aJI 4oil J 43 jj yjc. J~oj fUli (i) '.Habrochytus cerealella Jailall J£*i £~*jj (1 . :T'j J£*i 

^jAj oil ( 4_uaj 4—J1 Aia—il^j l.^-J.'..,n ^A\ 4ujil2| Ajjaji j!Ai £ja jJUJI 43 jj Jj.— i ijAaull p Uj) f wj) 

■ ('A 1 * 1, i Fulton jjaljS) 



i Griswood j j*) J j i til l ^iiu J*aj ill ij* (JjSlill i-iilll Aauil Macrosiphum cornelli Alii* 

(MTt 

(Jj 3 ij Au. 1I ^11 A'lV kjLdjiLl' tlAS)l el-liJl (j-a £-^ill 

jj— 1c 1—^t^iil Nasonia vitripennis (Jjiia -^j 

£_u!i IaJl _k, j tl_jijlc. (JjLui jjJic. j_jajuj (jl (JiS 1 »Ai i JjiJall ^ ■ A~> V jl t<-jljjJl j_j Jjc 

^j-o l^ja Laj I j ■ Ail J^uJaj ipS) uuSj^ 1 !ia CiLLilill <Jjbl a mill l_ ijjiJI 

(J —xa) c.l-li-11 4_ulj (Jjakll -IjJUjJ a^F 5 Q 'ty.'" (j-aL-oXal al*Jj ;jAn 

■ (Aj.l on II aj.ljJlj jLi 

titp-j 


.j} jmj\ 


ji uju^aj 3 I l£Lc- ^ 5 ^ <^1 ci- 1 *-^ J aa 4 CjY l=J! 3 s1 *-? ^ 

(j jli—c. L)j£ jjiiVI uKi tlua. Ephialstes instigator J^aUI L» uilli AiLol <>«j 

'—*“* i^lL ^ic. l^-JL^ajJ CuciJaj aa ^iiVl (j-^^ ci^ 3^J (j^Lui '_a£ I^JLjLc 

ft^__jc dl^luij <ijjLLa Ajc. (Jjftlnli jjWill 4ii Jtjjajj L&aj ij^jPLA 

• Goniozus legneri J^^l Jl» CjU L a kl l 3 * 


A_La^j _11 3 -Jalill JJiC- .^ic. 4.13 3^ £^aj ji JjIrJI ^^ic- Aj-iilll 3 I 3 A<n * J 

3 —* Jjiiil CjII jdj\ 3 ^ 3 ^jlJl 3 * -egg load 3 *£^ lU^* j^I 3 **^ jl J^^ll 3 ^ 

3 I j—lj *4 jle- Ajailll 3 -® 3 "^ jl <_y^ l g ^n.\; £^-iaj 3 * i».Un^ i l_a^a^ ^cjJoLlll 

a a 3 j £j 3 ^ oily I 5JLa. 3 LJ . ^>^11 S 3 * n-> JjIjjJI aJI^. 3 LaLuj 3 > >m V 11 a 

_jl 3 3 )*^ 4 (J-® 1 £ 3 jjO 3 j * {JjI*J 1 ^-lc. l^n.^jn 3 * 3 ^! *■ u ^ ja*J ^jJaLill 1 g \ j i “ 1 ^4Vi J 

3 I l] — 1 j> aC. (J^ilall AalkUl yL^Jl 3^ 1 (—&3 jJj JjI*J 1 3° Aj-lilll 

. 3 a*]! 3-0 ^uaSljjJ ^±})i\ SLi^. 03a 

3^1 4 ii^l 3 ^ailLaJl Aaujj 3 I ( 3 -*-^ a£ 1 ^-a !1 Aj-iijJl 3 *j 

,|) T; V* JjI j-tfiallj £a j!^J ja^ll 



^ ^ T t Codfray 





j —a A _ilj jjU Ua3j djlijj < *daj ^ AaLiillj jl Jc. J 

Ida—jl A A\n) AalC jl A-iS ju'anll ( xdaj Jl (JjUI ^g-lo AjdJL) (j-aldll jl jfill jj£u jl j£adl 

A _ j It 'til ^_ 3 dljVl J jj-o (JIIaJ Aill^-dl Aj >«-v]L] Aj-saldl! ^cjldll djgJal J9j . j ^la 

■Idj_ jj Uk . A-aflip 11 jl jlaVl ls ^£- jl jdnl) £daj (Ju^irij oj£xJI JjI*J 1 J>! jc 

. Aj jl ih«o'l JjLxJI ^Ufc^.Li Idajl A£^jJI oAA w vd 

J__jL»J 1 jJ j_iiij e jfcUa jjl ^ \xAi jl [JjLsJI ^yic o jfcUa (jl Jjall j£-aJ l j^l 

_1c eliLj V) LS -^ l-a A ^ 1 Ajjldc. A-Uj jua ALal£ll dLillilall £*l ^jl j^a ^ 

. J&lilll ojfeUa Ig 1 C did ^yJlj JjVl lA j£-la-a ^3 jj jJ^VI A_lLaC, 


Phytophagy Af\\ nil AjJLHI —c-j 

Jj-a ©jj .3 ij^l j* j-® AKjA ^3 i Aj jdJI 4 jJ>jlUl jll j-o 4 U- 1 C JjjJ 

dd 11 j . j ig. jl A fl L> j Lai L l ^ i\<T- 4 1 ^«‘u 4. 1 ^ iu~v l l . Jl 4 A l ».4» 1 Ajjljj 

1 JJ jjiJI YiT C IS 11 I j^2kj i jlA jVl (j^j a^uluUI * lie. VI oaa © jddl 

4 ^ jl dll 0 jl ><-> ,r. A u^, ._dj dll nil 0 jl x^ir- ^ylc. Icjdj jal A^jijj 4_^dl jl lgi£ 

U j jfij .^ill aAulII ajiill dl jdJl villi ^ fi jJjLxJl j4C- Aj ^‘ill ^3 La^ . A-j ^jjI j^Jl j 

^ - , 1 c Ia jj3__J 'ji__JUJ ^yJl (jianVl i-jIjJIj Ajjdll dl jdJlj lS^I^J dl jd. 

.dljLiill 


(_jl jj J_da A —JjLfJ Jaia l^dl j£ ^g.lirTv uLi jlLall Idajl ^Jl^Jl jA 1 JlA jj£j 

Coccinella A —Lai jJa—c. —^.Vl :i —^ j—^ o *j -l^jl . jJl a>j*1j jJl 

t^jLiLikU 4 j^u]Ijj . jUjVl (jja.j i$jiS iLlSJ! <jljJi^.j 4j\ijj ^>a J£ ji undecimptmctata 
Eurytornidae aIjIc. ^ o^*-? ^ W 3 ^4^ ^ i l^ial j£j 

5—jlaJI ^—a j—ajj Entomophytophagous ^4-1 «Ij£ JjSj 

.dLnll A^dl Jc. Ajjilillj Lb jd J-a£j ^ dl iliflJa£ 





L dil_ ljjoLcJI j\ diL—JaaUi <i] JuJI Jjljjj <Jll djLJj-i]l ^ha a 

L g'al^lo L^Laj 4 JaLLL 4uhjj 3 jl aAjIc-j djla^-ailj Uaa c .jI.ixjJI diLfLirtLii^ 

Jillj tiiLa AoL-jtJi ajdll lglil£io <JLo 4 jujj J]l j\ JLJl ^JO <_£^^VI Aj.'^lll j^U^aAJ 

^wjj _lj J_jLJi j\ ■‘LuLj^ill AJLjULo do 4_Jj AjojI^j do Jaiia jliioV 1 J 

(J__ji^*Jlj iaLdl <_£da :jO 6^u£ diL> J-o tilL^-S IdaJ JLalLj . Jllo jd-a^d 

jd Ifl ^ J‘~) (jl ^J-aJ 4_uldll Jj^il JaLdLi AjiLdall liUd 4jJLa 4 j^i^J) pljoVL (jll 

J—(jjlAladj JU (jiliddall jjl LalUa J jdi (.Jj I^Aj «dll dL 

a A ft ^_!J j_Lilli Jj Kaj jl i 4 )*..ill-ill eljoVl 4_i^J jfLJ ^ •‘Lia.jljjj ^ Adldll dlj 

dlLdddd 4_ ' jj -y 1 1 *}jioSM o.lft JjA j^ftl Lu Ajjlio aILl^c l^ii 4-11 -o±a]1 

^j—* 4 jTild.Il llj^all o.lft ^Jo Ajddi! ^jl LalLla Lxdal j T^LiLd; j\u i j Idb (jli iLillj £-qj . 4j^).,dj>, 
4 )Lfc3 ^jl 3 13—& >o J^Vl J ,4 i* .nJall p 1.10 VI od& 4 j^\jli!j 4dd» a j ^aj 4dJI ^jl3i! 

4-J.ldVl Ajo jJ Jo oj-id ‘Lwjd) ddxj 4j diUddll iaidg] j^-aIdd diLhilall j djLuiJiAll 

, 1-j An 4 \ j 4_3 ^ .un 1 1 j ir., 

T Uj-lLuX« Laj 4-il-iJall fliC-VI Ijijlc (jjid JI1 4diLuI| -SIjajI La 


<4—jdd]l tl&jljjj (jll 4dldll ^ A-oj idlLajL^ll ^.nVi iil'aA 

d)—1L ^ Sll AdldJI ^pUrf-i-oll ^ya ^)IajV^ • djl jLftJill Uldj diL-jJLJI ^ 



j A.ihfllill 


diijld ^_J]1 djLjjjJiil A_*_aJ jyz dc- Jjjc^I -Aikjj J 4 lau -LLiill ^ja 4j4aJ1 l*]LAj 

— ’. JIa JaJj^U ajwjjViII cJ^c-S/l eJjJ> 
(_ 3 oj^kil A li^ii l^-iic Aj-ldll Jj AjjLJI 4I^aJI La ^jdakljl * ^dajJ V — 1 

«.ij jjJ j J (j —£-aj . I $jlc iL*j ddl£ lil ( 1 jK jt ^lil ^1 JaJ 

J sheltering c- 1 —d^Vl <J ** A-jdtlll jjc. <_$ j~J\ Jl Aid^a LaI JaJ>SM Ajw^ikll 

.l^-dil J jl IJjI jc. Sb^Lo jl £ jl Jll (Jjlij 

.AaJ*-a11 AjaLlII A-A.\ftll (Jj-ci J£j L(la 3 Jl Jl dll^Ji^Il $CX (Jhdib (JJa.Lj 1I JaJU ^Sd V 

( X_^.I^JaII ^_9 l^ajJ 4 Ji3J> .J^ ajl Jl djl^d-^Jl L_fiJ^AJ (jjd 49 JaJVI ^jusjlj ^3 — V* 

. AjAjmfl'ill A^Ul 'j-a 1 U-s.il ( juj IjiS 1 j Jillj t diLliliULj Aa'imaII 4 .a j. Vail 

Sj_^LuJl jjc. JjU>jjI 1 J direet AikOLaiU La] 3 Jl Jl dil £jlj JLcj 

indirect 


:S(AliCUll) JUJI 

<J_ja) ^—ik^JI Idk ojaiu-flill A-lLiiall ^1 jVl l$-i3 Laj dil II A Ka^La aJ* uj <Jlaj 

(ji jl Lya ULoj iiaiLj <ji yyyj • jIa jSu lyjljLj (.lj!ii (Cynipidae, Chalcididae 'Uilc 4“°“ 

(_paj_*-aJI jt J—5 JIa ^ (JsVl lV j>l it-x3 4j.l*j]lj ^»_jSJ llll^-vil oii 

* — xyiJl 4 — IjUJI ditjLuj Hedera helix CjIajJI ^ JLJI jA L«£^ exposed floral nectars 
j\ jia yoc. ^ JUJ1 jA L£) j'-O^'j ‘(U m t>elliferae 

A_j-~i.ii.il] 1 ^_a 3 p .1 jJ-ajuL-aJ j^A-uj^c. All* J jl aII ^ L^_iJjj^) <^3 

djxt ^uVj .Aj^AjII A^iLaxJ f Ull l-i^S 4^11111 i-_J^-i-^. jl t _ 3 ±^^)]l 

<. 1 ^_ UJ^ A^juixll SjAi]l plJ^Lj ^jaa^)u AjaK^^La ^jc- 

, 1 j L',1 jf~- ^j] <j ^ Ju^j AjLuJlII SjAlll ^Ja-wIi.iiJ dll LiII La^ t Lj_iic 

j_ j J_!ia _fill! 4-1 jl jIa jVl ( 3 ^-j L5 -lo ^Jiijj ^lll diL^jliAjlj diULiiUl (j-a 

^iLLc. ^A dlLw4 J tdll^ULl! AIaISII dll J dllijj]! J 4 JaJIj 4 JjA Ji 

o—« <jj—Sj iconeealed ^JajuJI jU jVl djLiLu]l aJL^ .Sphecidae,Vespidae 

^C-Jl _j 4 Aj.~U.lll did J3 -il j-dl ^Jc-j djdl 43 AjJiiull J j] Uu3 4 j4l^j t. -u t^a.ll 

dll_fj _3 4 jLdJl (J.U.U 1 .S^d^JI ^1 jLu ^>a (illi ^IVniy) d^LaJI 0^*A ^] L>^ 





Sic.la 3 ^.jj _*iVi J* = jac j Ranunculus repens 

3 ' “V 3^ ^ ^ ft 3 T a ^ TO l*d l lV J j j _) A 1~*% a d 


^JA ^_£^pkV I -IsIaiAaU 11 S^JjS I «-> s -w ’.-^V1 A-LiIaaC. ^.“ll iIicIaII JaLwU ^ .-C '■ ^jl 

repens '-SjI—SL uIl 3 tjlilajl (Jaua c _ s ic- . (jc- i"i^ ill liljLu *Ul LS b, jyn jll 

jAi^all jalaII (jA. JLaI (jJI JauII oljjia.j vljliliikl! i_ta.jj Calystegia sepiutm Convolvulus 

. jbkjS/i (jI£ai jjll Ja-OaI ^JjaII Sic-li ^ .1^,1 JAaJI 


Cjli L-<3 JaaA^j ^JaXA) ) wjli l )L*fc jl < j li~IA 1 ^aII diljlAAil Vja iJiC. 

L5 —s i^jSaiaJI (Jai (jj^j (Compositae <-&_3 aJjUJI <y* <^\y\ JliLJI Jaaa Lr lc.) ja^ 

,t-A AagI*J! Ajl^JI y liA ^wAJ^ S j l', ^ l 1 I^.iIa. ^ ^ajI A' yC i \a S^laLui -dilill i d)V 1 _a»J 1 j^aju 

c*i^l iA yA jl S^AAkJl ^3 &l_^l L-JaSjj Sja ■ *'■' ?y AAAla 1 il ,|^aA^. j ' Aaj\ .- C - .' il 

Tachinidae, cIl^LaI _c (j_« ajIaa—11 J_L» CjI^aiaJI ya*-; lilllaj i Jllall <Jaaia 3*^ .SjaI^JI 

* * c 

Jji —j Iaa ijSul\\ ^1 jkjoj] U^iajiw Conopidae a!j^ 3 -* £) 3^1 lh=^J Nemestrinidae 

J 1 — 3 * .U jjjj ^ < 3 ^^ 1 ! (3 coL Jc- (JLi^jj V l$i) 

Jlj-all ^ic-j 4j jl IsLLa ^3 1 _^J ^ *v V 1 ■AjjLuC. ^jLiLiia U-iaji 

Chelonus iAgathis ^(lchneumenidae A— ]lr^ Gonolochus iLapton L yi' [ ^ c>* 

f.1 y*>\ ^ (j 3 =wl vIjI djLAiikil ^a Ujx j (Braconidae aIjIc- 3 ^) 

.aIjUJI 




V—^_)1j 4^1^111 L_J^x jl ^ 3 ^ 3 ]! ^yic- AjJljCLcJI {.“ilj *\ll A-lk^!)Lo LifcLLa 33 ^ V Lo,liC- 

ill e-l j ^.1 1 ^ j*> L«j 03 JI 3 II a j ^rSi ll ^ > »i %. ^tiajyu tJW .^ 3 Cfi A * *L 53 ^^ [JjLujj 3 C- 

(J —^ liib 3 A 3 JJ 3 I ajjjjJall 3 ^ 3 ^ 3 ^ .^IaIII ^ 31 ^. «^3^J ^ 

Cj—Jjlj 33 ^ £^111 ^-Jj3 dlA^llI 3 I t^iil c-^3^1j 

CjI^jJu _aJI C-Llil la£ . 3^311 3 ^ lll 2 kJ 3 LA 3 VI 3 JJ L_) lillL 

^-a vIjI 3 *^JI il i a^Jaj 3 I Loj 3 contaminated ’^ 3 ^^ 3 I 3 ^^^ 

^.1 y 3 I V] *A-J 3 iai]l l_s^ s -' ^ 3 ^ 3 ^ ^ $ 3 * 2^11 ^iajjj 3 -a^ij 3 I 3 ^-QJ . \$ ) 



4 i j A i ^ ^ j 1 ] 


a A_A J-- !lq i_^aj]j Aii i^laill •_ 5 -lc- (_£A*JJ a J*a^il jl ^_^lc. ojjjdalL) JAj V ^dl^Jl aAA jLa 

p) j^Vl j)JJ l^Jl^a_i pllil D^jidll ^n>*i% i Ai-d 


Jaju_*J a£ 3 . C liill J^2kj jdi (JjU-oj ^Ad j-a AaajJ^JI a bill JJ^)JUJJ jmj IjJrajj 

i±l__li.J .j^AjI Jjj-jIj ^jl ^jdtdj 4 -k \-%VI Ay\ /,'ir. >■" iljl iflT>j <_)ljj dld£j]l Iaa 

^ 2 Aol L-aVl l g l£I jft j>a p A_il»-«a L_u£l jj dl A ^l&Ul uji-hl Ajjk^ldll AilaC-Vl J 

^a2jii:. 11 v iLj j tilij All*! j*a j i^jldll a^pj-^o ^Ic- : —Al^yLi. j*a j£xiJj *.dA jjA pAxaII 

.^m grind j^da V ^ ill 

JjI —**jft —J j-* A^jJa^ii oUaII dby^J electrophoresis Ajjiill 

4_ aid i ■. fll jl Ja^jCj Iaa . J=wjV1 Aja&I ^ ^Uill ^>^-j ^ Allxill 

dA_ill J_3 o^jdJI jl ojjjjJallj ( ^_iiu V L-a H jl Ai<u^>3 II ©ball f-lilll v^_j yi^. 

d UV'^lj < >\\ J| j>a y \ oU\ ^_jj_La. l'~ llaSm Lojj -j 4 panthers a^)A ^ i ^td ^ a jA\. «a.o ^Ic- ©^db-a 

a j—■—dl jl cjr^' consumption dDl$djl jli 4^1 yVl cj-^ 1 ^ *‘bb* i Jl ojAill jl jll 
^—9 Idajl . ^Axnll jj ^£ld A-oy^Jl ^liilll ^lc- J a.M - ^ ^1 aIjau A^LoulII 

^ja Aj.^k^i ^V l^jlyS Jj C U11I Carabidac <Jia c liLujjoLull 

.1^_^j|^ J!>lA 


^ j^.jjii ji AjL^j Jl ajAiJlj ^-Ul]l trapped U^Vi J a jj^Jail ^ja 0^3 

tj dll_yll Jil Jjl ^r.pi..ill Jc. i _ ? Jl J-'Jilll k_j^La. Jjl jl to J»U">I 11 1 j jV- Jt 

•Xylola aJUII dl <Jll« dl^JlJil L jdxj Aia^jl^i 


LpLuu^ A 11 aUll ^3 4 11 a j Ail l ^_)C- dd5Lil A^yall Sja ^ n 

(9- jjj—jj y il £—a ®a*J 1 dlua. .Anlhron Test jjjojl jp^j ^I nAurt b 

Ai>-u11j ^ s A*\ i .n Ui Jdll ^ic. Aiij^UI oaa uj^'iSl . Jlalijj£Jl ( _pa. A ^k oxyanlhiacenc) 

. J—cixJl -IAi ^ l.^.^..lllaj ^3 AjlLujlJI dip 1 J^V 1 O-^A L. ll*.*ij j . dll j 11 ^j-o lA ^iiJ 

d—d (f) ^VY ^1—c Van Handle Je— jU jl —j) Cold Anthron jlp^J ^l- ^u^ Li Uj 

dlj-dJl ^_9 jjJ^^pil j-a dLfjj^ jC ^ Q 11 LuiLull 4lllldll lAA ^aAddl -13 j A-lliLJl >.— flj^jlall 

dl^>j—=J A-idib A^' hVuJ jdil jS] daaemophagous flies ^ Lr b- ^ A » ddl ^-ibiU AiAd^Ji 
Ajxu^i ^Jl oUill ^ dbjJ>^ ^jjj jS-al jl Ajl jin£ill IaA j-o LJa^lj . ^ jd 

1 il j* L>^J ' J J 4 -)Li;*.]| ajAill jLa Aj Adc- -ll j^lc. dAil: l^jj d^*- 3 . l^S jli 




A.. aI ^ ^ H 


J '^31 _){\*')j dl^)3^JI JjJc. ^Ic. A ailin'*! ,/^aJj £_jjjojJ -^J*■*4 Ail jjikVl jljlkV 

jj i jadilLi dLuSill liA ^6 .^ij V jSi .AjV^ll dj^lall ddi qualitative 3c- y jSj 3I jLuiV 
chromatographic techniques a— jal^ ja>« jj^l dl— £.3*3 11 3^ 13 j -(3^j A_iL^*il *jdll 
(J j3Hill jUl A^J lil (J1331 {Jjiuj ^1*3 pl*w<al oJj^.jp<3 dlj^£ >31 Alidi] ^.’iVi./ 1 , 

a ji—i ^—lc. dj—*J l$il JJj lh$i a_^>dJl J* S^jaXall Aiixll ^ mclCzitOSC 




AaL^C ojii du^hil J3 Aua-l-liall pliC-S/1 ^jl _^J Lc43 ^ a^iiLuilil ^aC. Cy* 3 

j )—Al j \.o ^1 jl djUuA-allj (J n \%■ 31 3-Util jil > a mark ^ 3 » j jIa 31 jl 

J_a _jl vj • ^_Ldll SaL* j^jc- t dl^ddl 4 _l« Ja^.ll dl j331 _ jp A'~i i marker 

:i^Lo 4usai i^i 

act j^Vj jUjVl ^lyl 3-° (3^-marker ^; . U.“J 1 #aLa ^l A-d J i -> 

- A th ,'t \1 ojdll ^jSLftl ^ya 

.oi^Usi dud j A^adi C flolsCiil ^3 4 ^ iidui31 oiLo]! ^jl Ji^Ljjl >- v^w-i — ^ 


V UiUjj (J j1\ AjgLuJl p-llsil jil 4 LuXyalj Ajj^aJI p-liC-Vl JA 

(Jjj_uj ^1*3 .4.ia niill c-licVl ,-v-d'l dl^Luil A^,jJ £3 jjJ ^jSLaJ C A-aLC. A i-k^aj 

O^jil 3 Clll3 L__iVjJ l ^ya Aj^d^Jl p^l jl)i 1 Jjlj ijldJi 

- laa^a Jj j- £j 4 dl g. 1 VVii.i)V 1 ^jhaAJ 4 ^Call ^iall dlj jIaJjV 1 -Wjjl 

1 jlj ALjlall ^aII «-lJ»l J] Uilc. jilijj 1 1 aj 4 ^ Ichneumonidae ililc ^ d’^LaiJl 

J J ^ j 3 3o ^3)4^11 ^gjl jKi-uVl hhlj dliLell Jldj! Ad'ldal J^JUddl 

^ 5 —s VUi* j 3^5 cKS-J*^ dli jIa jVl 'dajl j Compositnc <4>«Jl -Jj’ulII 

• Convolvulaceae Aj jUaJl Aijlxil c&-q ^>^31 Ajl^j 

g -1 J. cVU A ■ ftV.'lTk-A.ll J)^l ^Ij—lV ^ w " 'll l*—li^Jl 3 ^ ^4aa11 y\± Ji 

^lj—jl j ^3 dlii , a ji > : i‘‘ ^ \1 g. 13^1 3^ 3 

dl- 3la ll V J ^- : —r^! 3-—*-* 3^3 Lc (jl£ ai > Aj j}» »^ill ^ya ^JSj i AjidkVl Ad'dc dLiliLo 

^_y£_j±*i —11 4_jljd3 Alcl^ll dl ^31 ^13^ L>”^ 3 ' • dLllll 0 jA J x-ijdi j 

3 j- ^ 3 ' *^>^1 C_ 1 jIa. ^r-L 1 ^- 3 ^ 03 ^ 3 ® > Jp 4 _ 1 UHJ Llfd ijJL^_x 1 


^ . V 



4 t i \ J 4_lLiAJ:3ul L~~j| t. -w 


l_Ajj £^l^jl djLd . t^_)ljc]i left 4 j^j Selection frUjjiV AjjuuLtoS/l oCclllI Laft 4 a C ) 1^11 j 

SjjC Jwa 1 r,l^jl jl _Jj—ftjll (j- 4 l-^Sklj lc-^j Jllj jJ Ifl 1 a (jlnm ills 4 jlftJvU L^jlijjj ^9 ^oS^Liill 

f.vV— jj lEpisyrphus balteatus £ j—ill J—^ I—$d lj^ l-^c- ^jj j ^ AjLmJJ 

.dil jJdJI j>* L j = u& j , A> a! I JjjU specialist ^generalist O^klla^aJI 


c-jLj—J &c*J altering Jed jl j£-«u jj* Jll j* j**-* dljdJI j^» Jdaii jl 

jl_laj ^_3 J^C—J ^ill dLjliill j*« jo*_A ^Ajldal ^jjjlj old S^irkll AjLddl ljjA^ — ) 

jl frleijl j ,a j.'UdaJI Ic^J Aj_m3LLcl]I dlj^cJI j^paxj jljj jj Ad 4 ^a.V jl *». V*-J 1 gn lt'1 

«•'—il (3—j'j—i) Je*-<> ^3 ^jjlj jl ju^juJI J^ld Lg_*jJjJj a jA jll d^3j ^ 

•jM» 

jj — dj Jl _ Lall Jjj _MJ ^^1*3 tie'll j-k sjjJ JvLk l$jlj o AjjleiJI i“ll JiUViaII ^UJLJ — Y 

.^cJI L-JJjojjpj LgdajLua jd dljii C-ljjl LujLujI *-lii] L_J j)^ dUyi 

3 =kjj) Ida j! Ajurw j jmll cI^aII Jj ^dlj_jduj Jafa Aal 1*>1\ 1 jA*^m jj^. jll jl i-^Lla “V 

j—aiu (ji (jL»j preference jj ,ut- » fil l jU i (J J “J^' 1 3^j ^ 

. jljJ! tdlj (_j-« acquisition aJliiuiU 4jjl$jll a! i. -»% J l ^yic. liJaJ 

jj _3 jlijJI jj» (JS JySjp CjiJ 4 J^LxJI jLo IjUAiu 3^^ (Jj L Ci3 £ 

•LS^J 1 ' 

.aj-)J-a]| Ju)ld <ldLa>Jl ^jl ~ ® 

{J -,.)^^>ll jl ^1_filll L-lj^iiJ L^ktijl J^a-4 ^ dljLiill ^JA rtll ^IjjVI djlijj ^jl (JpLA J — ^ 

- 4 iM ' Jj r il l 1 ^ ^ l LL-\ t l j 

J —*JkJ L aa _ & jll AidlLc ^3 nfi ^Ull dl^liJI ^ja CjJ1ji.11 lJUa (jl ICA ^ja ^tdajj 

j)_4 JS (j^i C:ajd S^JdJI djl£ Ijj L^ajj-<aa. Aj j* * ^11 ■AjUs- QA ^)ldi.yi ^ jdya 

4 _jAiUll 1 d 4 t-a jiiill plcc-bli Ajdllj (_J jAjll JjdafijJI AjuiAl ^ j L_i^l^. 

dl—aVI S& 1 _AjjjIj dV C »4 (jlc. ^IIjIIjj il^jlclcju Aj^loUjC L)* ^dLiill 

jl J__fiiajil dLi yd__4 jl 4 a 4 "v^lA.a\l jc-oi jJ j)A CjCC- (^3 dj^-all jji3 .Aj^daJl 

Jj J (jjl_lill Jj^Mta_3kJ! jl J^l*^ djAjJI (jijLkijJI 1 ^ nn J^-aJ tj^ljisyi 

frlc—C-VI til—ill 4 \m lllj _ft jll Jjdafijll 4_kij|jC <Ll4aI h*! Lift j-aj iAiS dl^JdJI AojliLa 


> .A 



A A ^ a 


t3—^1 *111 

Jlalljj ‘Lji.Uj'yi l^jj-dj Ia 


^^k. Aj.lit^il dj^ 4ji-a (jl k-* 1 ^ f -*j kl jai j .4jTjlk'l 

j ^j.1*1) L&iB 4_i-aLa. 4 a. ^i i j * j ^ ’il 4jlalj aalfl£ ^lc l$3il jdkj 

, 4 n -v 'l l i ^ f 1 


j v_jj4A djlmjiiallj - "■I <jJxj — \ 

_3 ji-ilik.)j ^JjIjlII (j-au-^adll ^9 LIa I j j-j ^jLuII dale djl j.VlJ.ajSlI l.uIj 

till_1 a .Liil jtti a.11 djUkill 4_«jljLa ji ajLIs ^ic. j4j 4 dlliSj ndjljLjjll ^k. 4 j4*J1o]I djl j.iA]l 

4t_jli_=kjt (j—c. <1 ji.a-dl ^Lulujfll ijl Fraenkel okl ja ^11*11 4-kikjj 4jeki_a ^j 

4_jjLull jl j _a] 1 ^_A dal_jliiil ^ _ k 4 . _liidal! dj( jilt V 4 U. .1 44AjLiil dal W’i > .il j J^laj 

I—$1 V ^ikik jjc. dalk ja iJa Ac-ja^a ^ j t Secondary plant metabolites 44jjlill 

‘Alkaloids ‘Terpenoids dJ —&ja l^laj ^Ikdl Jjlkll 4 aL»e jl djkill j^j 2 ±±a jjj 

<j—« <j^ka. SJjlc. I _ s k». jl jl ^ jil jliiil (JM j*Jt i, ifAl ajj ‘Essential oils ‘Quinones 

.4 lalaJl jl "til jl ^ jillj 4 L Ai t 4jjjlj jl yA ka ‘ ^ w j AiiUe dl j ’■ ■ ' ’■ I j At j aue a jij 

~ • UJ f ‘ ‘ ^ ^ 5 ^ £Jj djl jkiJI tiljki ^le djl_jjjldl jai kjaa a 4 j jjlkl 4 jjkill 4 l jkl ad^Jj 

J iak-.ll 1 j Wj ‘(Jlkdl (JjLUu (^ylc. ,(J la'll Mali dljlta .^k- (julknjl LuLJ ^_jAj :AjJj3 dll Jijlj ~i 
ijeu V lilliS .(-jjjkll [jj-ta II (Jjl«jl ‘.. ih'i ^jlll ajLaj 4^4^)->i.all i_jjjill (jk 

j—a (jadLui—iij aaLaJ Lfr$-m3 Jjlj V) <i->li j£kl alaj PofyphCmUS (_>ai=k. Llilkl^a iklljl 

.Ja jkll jAj ^Uill 1 ^ 1'ilc. 

jl dcvelopemnt «-ki_i^l jAllia ^ Ijjki 'ka.jljxoi Idle. ^j :<U^ja ul jjjU — Y 

_a^J *y) 1 _paj *JJ V dlljlij Cta.jJ (Jlkdl (Jjfui jjJc- .4jj jajA, CjI jJjii jl a a ■ u‘i dljAi 

jl a eedysone _jc£] 1 ill J 1« 4 ajj^ijA 4 . aj.iki 4 I 1 I 4 jl JA iJ Je l^Jil jia-V 4 j4a_a 

Ja^j aI ja ^ j r-JknjJJJ j (jajj^^jA ua j hydoxy eedysone QjaaJiSI 

Je Ijjl jaa.'y IaJ jl jjla31 ^yk- j\*> k j W 4 -, jjbu Aj^xjI] CjljLiJa^aS 

. ^) 9 l jjj V o detoxication ^diLajjj] 

til—U \ >Jajl 4 j | ^_A CjIjLuI) oJlA jjli 

$ a!1 oIa jliiil 1 j L&fi il^-dc. Aj^ilLail 

. JjIjlSI (jC* L t^v >11 *r- ^ 4_laLi*Aiyl dlLul-liOj^ll ^-lll 





4 * ^ 'i ft a i ^ l**i) ^ 


3jjioS/l L _paLii.Vlj CjLj£—JI Jl« primary plant metabolites <JjVi 4 jjLu11 j! j-JI (jjS 


**_filial] ^1_& jALudl ojAill ^3 j j ^liiil ^3 d y ^.^-all Q^aOI j 

Q—o^.jjl ( m ^ c ‘ ' j i* JjIaIIj L>y --^ - 1 ' 0 AnOlidl j A liftin'! dl jddl Q* ^)jj£l 


^iLdVI Q^ ‘‘dJj dtiA . jnnll ^tijl jj- 3 A Jm»\1 ejdll C_ud. Jj ^UiSI i-i^i'x j 

.dljdJI AOdJI dl Add iHlc 'lA q* jjSI ^ extra flora l nectarines 


A-)l ^yajLij . ASk^l^dl Aa-fiK ^11 Jl ysa ( ^3 ^>Ia lg-1 AdLuIl jfj-all Q' Jj^l ^dl Q* 

dl—jLiJI \ j >—laj djj Ail Aa_fildo AS L Jam'll a a]I .^-3 Ax-ula did ^jju! 

d-jSLlSlj dd Jid dj-j Ai iflli dl ^jjc. dl£U A i»jiU\l pl^c.S/1 o' AadaJI Q^J ‘dJdJI 

• 4LI jxl J ^ *■ ^1 y ] 1 ^3 I ^ jd Aahlj i_yi dLj^-o j^)dl] idd lA dfi dc. 

el_dl till_i^fi 4 ^jI_l 1]I Jiil*JI jddj dc *l.iCrbU Axfillil 4 _uLl<u£]I J_$dl di dc 

_d A filld —a ^1 dU j-aj^dll JJq ddfi Jjdl dij JIq Aildl j Q*^' dd 

>. iJLaJ pldjl jl dlj yc. jK11 dill AfiLtdl o' *^j ls —d^ddl pK-.ll ^_3 \ ^ j Ait-iila]I OjicOM 

^yil JO ^ A A*_iilail A^\» Ajjt/rlll Q^ da^uj A» jilill j' 

.ddjjKVI jl dl^daJl <^aKdl Qnti"fc"i 


Floral nectar composition jU jVl i}±±j dli^£-a 

0 _^]j t dlQ.V.A^jQ^ll t3^y' o' -^Oo jUjc I clld 0^ 

_AJj ioj A _dO Qal a*\\ ^_ic- djjdl ^ ^flalall jjj.lldll Jla-a ^^.djiJI jjiaillj 

Qii^il—t^aj tvitamins dldlliaj tphenols dV>dj talkaloids dljjjlij ie-ixd^U dl^Ld-aj 
- % K Ow dLajSLJl Ad ^-jIjjj . a j) h >\c. j^t, Ojui 4 dextrin Qjji , .V*Aj^j ^saponin 

a \ iljjjl dLj .’. ]! a 1 . M 'i dJi£^ . 101c dj t O0^' O^ 1 


• hexoses 5—duj£-Jl —j Ajjlio tubular flowers aj^uV' j'-a jV' Jl^l (JjjU) 

Aj-J_dllj I_ *1 .^0 ^V' Q ^ 1 1 ^ Klj t^yd] Ajlildj Adlj L_Ld]l O Oi^ ^ die, 

0 _^ l^di^i_j ^ j)'o ^ J 4 \\)\ 0 ^^)]! ^I^jl ^ Id jjj l^-jli ia^dl AdoV I 


-.TV 


U—°J 




Ad 


dll 


jd—kiVI J-a j J.^ jj^ 6 * ,V £ — • 0 ^ 

.Axdil ^3 Jui J J^gj^j£j-Q 




L V \ <L^!)i\ ^ja A flj**A a lIiIJ^jj ^ic ^jl^j £a ylj 

s_j <jjLLa t^J-o j Jj-a yj^iA * ,0*1 4jiyaYi ^jJaLa^YI y&yi ('jjfiJ ^Lillll ^olc- (^g/j'u ^Lll 
4^oA^lkioJ Lai t'Cljj^yJl L_jl_)jj l_)1_jL .j^r^^ll ^3 _lai3 ^ Y,0 

. l i nl^joll <J-a j J j* 4 •, v Y j * , ^ ^ 03^ La lyllc- i^J^-ill j J*M 

L^a^aej .c.1_jYLj iijLLa JjYl [J-iyLl ^ji *Liilyill j\^JI (.£* A\\\a s J\ ^^La^YI 3Jie jtajp 

AyiLal ^JaLa^l o j-ui a il Lakj Lpljj Aj 3 i lA jL -j! ^Ic. ^l^jYl ~L» -* JjiL 

(jl_3 c*l—1- ^—le j 4_LaL£La 4_ijlic. 4_ry^J tliljjiaJl JLaj V l$-ili tdllc i _ s -ic-j ^ 4 jxl'L_jYI 

^jJaLoJxVlj J-I^iaI l^jlji jrLi^J (J-al£21 Ia^^Id <Li*uJtia-<dl ^JC- <l*_iylaJl cd^C-Yl 

. ^3 o .1^,1 jiLojl ^iC. 4 jxoL*^Y l 4 j-lLaY I 


Pollen composition £liiS ^Lljla 


LL_1LJ^j^iui_)I 4^l__ilii <-Jyl^. .^3 iIlAj^fLmll ^ya jp y*l£- AjU^) 1 ^_l^yij La iflLiA 


J ‘ ^ 11 < 

jAi-ta—^ <j^A3 ^ ^ LJlc. .1^.1 yn ^illj ^llill i— ) i ; n^jJ .^3 Lilli .1^.1 ^jj .4juLL11 

lipid- rich pollens j^a^ILi AiiiJl ^Ulll l_j^_l*. .laJjjj .£ Lilli t •■ ^ ~. j - ■,’ 4 ^ V i 4 a i Ll l ^ 1 ‘ 
wj ‘floral reward i_jj— fcjll -iSLill <jft ^UUt 1 $j3 uj^i ^1 AjjLuII £-l_jjVI ^s VA'ic. 

^1 ,t-\ _j^>iU j! Ljj^e Trjiljj CjULuII ^ 'o^_y^ Louil ^ 1 j'''* ---^ r^ljaiil v_. ix 

i—^ —j 1 > { -^*' l sterols iV1 4_u^eil ^>.1 ^ v jI ^^ 

—oj— j>eiai4—j j—& j tTricosane ^j) —u' jSillj j-a .^lilll 


•c 


m 




■'JV 




^—3 A —Ajj-a^ 1 1 ^ya l <i^Y 1 ^ ^ ^.l ^jj La Lille j *\ i j r c ^jjjj^iil r"jljjj 

.Phenylalanine Jj— iY 1 J—au 9 (illi—Tryptophan jlijSjjjail ^LiiLajlj ^ 


% T » — i ia ^]^aJ ^3^ CjLjLuII ^pa <a. l j ^ all ^-3 o^^Jl AiiXaY I L<i^Y l l! Lu*ii ■• 

jLa^ll A U i: ) ^ y\ ^)JJ . RITA & DNA L) -0 ^ > /ijl .vJjLiljjll ^ill e-juL’i i ^3 

-i—^-j- 1 ^ minerals j *a ^ T ^ %^ /— ^ jj-o 

^jazkj ^ Ica ^gie ,( F ) —a jeaLuSj t( C J r jj^LuSj i( A ) I ( B ) t_j J+A^k 

£. I ^j^Ll ^jl^ill^ ja\11 A imi ijll J ^jjujL^YI A-iilaiJi ^Lilli ^_l y* I ^jl ) 

j—4a.jll JaLi. JoJaSj La LJ'x. CjljLiaJlj aljljljiVi'l hLjLj j vljljJ^aJI 

, 4_La'^!Lo je A- 1^. j LuY ^ Lilli i y t-s. i 



fjl C- Ajiit dJ l dil j< ii^U jdua-4£ j-lilil jUjYl 

y 1 al\ l l ^ i-v ^ lc. t 1 ^ \ a A \^ l~!'-\ I I A l v^->l A i 4_ui_iilaJI f 1 \r^ \ 4 1 i** >>-u il A i .n \ .u*t ~*< 

a3-i£ &3_jj jl (j/ij ill ^UjY jl ^iaUsaiJ ^liill *1 ja* jlua^ L3^ 

j—« Microplitis croceipes JjiUl acli£ e^Lij <3^jd-^a - a o 

(J aWiJI Copidosotna koehleri a— i^Sfl duu-aJI (JjaJall 4 JjUJI ala^Loj 3ijaj3l 4_uxj v. 1 na. 

ta^_—&3^ l£ _(3^ Ajijjj A-JA9 l>Ic* iiiljA .<Ja^^Lo ^yJaUaj]! diU^J ^Lkil^a ^Ic. 

AjlSLiJI A j 11 (_)■* 4 -V al-jl L** rlilil I. L^j-v j\l J 

A jjlia aJj jia *I3>1 A-lJ^-Lll jIAj! .^icr AjJlia-aJl ^UTuaJ . dlLuj jaUl j dAilaaiall 

• Bowl flowers A—jjIc-jII jl—^jS/l ^ic. Aj^ju U I ^ o.:^vja 3I a j.u«ta&ll ^Ij^Li 

^j-o i^9^jJI jjiail AjJjU-oJI A*«olik. tAiaJ-Ja]! pljC-YI jj-o la; 

^1 jjl ^Ac. Aj.'Iw.jII Sjjo. a3 i \>nYLl ^ijl I jjaJ jl <a \y YI A-ajUjj AajUuO 

3 ;^_jllj t.(<a i^YI Adljj Ajjj) ^gAmStj AAjIc. JllLjl Joamj .^ic* * 3^ cjn 0 aJ-la-a 

L / ^1 3 A Lal^il -*A\ ^i3l £ 13^*1 Jj-tTi lA^^la ^ a 33 ^* l^_j 

1_£ij £-Ui\ _a-o Cj31j Ig ^ iAljUJl aJlA ^ya ^ O ^ ^^Ic. 

AjjJLllI jjLJaj ^1^31 j J^i 3 dll Q > ^ 3j^133 

• jSn (jJc- lj-^j Jj-A 1 f_A=*^ ^jj' a 

Aj\, u«-ll Djdilj ^^'uJaYl ( 3 ^^3!j JU 3 YI <__ 3 C - ^ddjj iiw) 3 ^ 1^-1 ^1 jjl ^ 

. AjLj 4* 11 o jdllj ^jjLiJaYl L?^ l£ ^ ^ 

j ^__lall ^ _ 9 ^j_a 1I djl^iiaJ Aujjji^ 4 ^ j ^Sphecidae a1jI*J Alal^]l djl^3aJI Q\k 

b,\ ft ^j—a JJ*-d]l A^3£j| p l^Vl J .^Anll ^'luV lii. r lilll k_J Jl*. LJ ic. (JiXli 

A Lla ^IjjVl Uiu i^Uill <LL^J1 jla jS/l (jic. ^A»JJ Jjjiill CjL AijluJl 

pl^JI J A lj)<i-t^ll ^1 llll k_ij_i^ ^.. lc. L-jllfc (_g.\ »Ti l^jU _^ik^a4ll Cjlj .all 

S-u-a— ill a—jka (j— lc. JiLjll SaLj ikliVlaJl i(j jc. jil . Anemophilous pollens 

Cjlu CjIjUj jIa jl i>ljj JJ ^ u^-iill ^ jl j* j_ji Tachinidae aAjL*J 4joU 1I dil jjalall d <J=l^I^j 

■ (Euphorbia sp.) J. ^Val l 


^—jllj jS/1 Jjjj 4_i_la.VI 4 j 1 ' 1 ' Jjc. Ajj^I Ajtjljkll Aaliilall ^Ijl j II ajJjtll tilljA 

—u j^lj (_^al jIa^jVI ^.IjJ jl tjj 1 IV* iA-cl^-ll AjjjaJI 4^31 (J-aljC. (j*° p 


^_ic. (j_-U15I i_4 _Ljj ^ .habitats AaLujVl ^j-a aj.i*AI ^ 4-iLikll £fljjVI 

.. " \ljljaWl CjJjL A 'J. tl .fll '-.‘s a <Lal£Jl I -.1 j.T,-v H O 1 . o_j!iS 



.jUjil j Lf Ic ‘LjjiuJI fljjt 4 aAV i LjLit djtjiti <sjj (t i Jlii 


» "> .(Jjl—Aila 4.^. *1 vV I 4ji*c 4 jjj - Uil5l iJ Ae. ^all f > r~>» n j_jSj 

_ c. J—L j\ 4 jSfl (J iAa (_ji—ijj jj. liil 4—^ 4jA*il Jj>>u’i 

ajc -Coccineilidae, Anthicidae, Cantheridae, Cleridae, Meloidae, Melyridae, Rhipphoridae 
J -Hill ^Ac. Al l m ^iLAI ^l^jt ~ U* ^ '.jl'i] D^jAj jl ^)3jj ^4£- 

o—aJI j 4ajJI jjla ^ (jnjaL j*j iColeomegila maculata 4i»Jt ^1 ^ LI -LaiA! 

j^—SSI c liB L_J ^-12k dul £j iLsa ^_1 AjA*j]Lj <1o£j ^IjVl ^jj-a-inn 

*3. * i> SH AjfLbi ^-uj ^ ^ LaA Typha & Juglans q)}^ O^-J^ ^j- 1 


A J ',»'‘t a lA^)^la ^3 hIuj! aAjIjlI A_xjIo11 

4 ji ..I .djl_mjtLl'l 4ln.lllj <JLAI (J4lAj jAj . 4jLl»Al t_Jj4A ^Ac. 


.jjLljill jAjj ^ac. Lc ^tilll ljjjaj (jAc. ^Aili jj Phytoseidae AAjLA 4 jLjAI 


Extrafloral nectar composition ^LiVt <34^ 

till—ijfLi 4—ELu> extrafloral nectarines ^—^»Vl LUj£* j' LLJi j* jl£ 

(_s— 5 L j-LSVl cjLjLiAl LiLjjLo j Lua >*iA ijli mectars (jaLlI jja jll 

^ (j ^)i.l ^l^jl 4wj..I J] AjsLbVu ^II j JjjjS^AAIj ^aLia^/1 

i 'lti A j .(_jaLAl ^ V j es^ aa LiVLAI (_aa*j 

A—ijxoVl (_pil—(j—a ^ALLyi ij^vjil (j 6- <jaLAl l 3 ^jA 1 ^j-uSjA < iLLl^J LojI sliLJjail 


A, . i fl a H<1 i-v1 ^ i i 


ijj—ujjiillj ^asparagine O^jj— dysine J j .■> . j !^U 1 ^cysteine jjn»jiJ Axj*^.> AjaaLk 
A-ya—j JLi—jlS .^jaL-xil Ljii.JLi AjjlLi Jai\ ^ jljau*aL ajJ_$Ii tyrosine 

non- A_J_ JC. Aj‘iuS/ 1 t _y<aLai.V^ Lai (AjjIj '•■''' p'l (jaiil ^ilaJaVI ^5 ^jjjj^yiil 

L^l v^j—J ^—ic. JJa—A Z Lajj LS aLji')n JjxkjJI ^ ^UoujL: LJ^ a»J jjji protein amino acids 

•Allelochemicals a-L k -j ljLuIwsS 

i ^ A^l jjll d9 dil j..t.-d'l j a ^ J A-lkaLuj'y I 4 \\ySj 1 ^ Ai' j, a i 0 /.iTji ^jl 

4_i_jy^LuiVI ajAuVI ^bL^SM jA jjSLjIIj .5^jLiill jjVI <jb» ji ^AL-bVl ^ 

(Jj-tlj aJI^. J ^ALjaVI i ^A jju V j) ^Uill Jjlxli ^A 

jA_JI ^jc- AJajjUlhS/ 1 A^iiboS/ 1 ^bl .1^1^ i _ s.ixj 4 

—Ij ^Al_JaVl Jfca.jJ J ^3 ^jLujUiiV^ A liLoVl (jJoLo^Vl AjJ J Ibnil 

A_ajLjlII AjuJ uiVI A-ll LaV1 ^vbU^.S/1 ^gic J LS^ ^Ic. UJ& 

i j JjAa c* v- ^ ^ Ic. AjAilili ji AjLjinJii ojAill (Jo* j^.\ y* 

^ wil Ji ujl jLiill L-bji j£.lj 0 ^ y* . Lj-oLji^j 4 jli 3^1 iJljl SJlcLkjxxi 

J—aiil ^-1 A-yliu J -^j aAj l^J JaJI a_lu1ja ig‘ii^j y* 

A _jJJoII U^V a^jJ=x*-bu*i ( j_j£j JlaJLj J^uil Aj.>i-k AjAilil ^al£ ijy^J V ^ ^s^" 

. jjjjjJI J A_m-oVi -^y i Aj^a (J J‘ ^ 

dl)f I jii (jjjAjl! 

.l^JjAtu ^4l ■ ^N’ 1 ^ ir- 4 aVtA ^ii 4u^l_Lati iaj'i wji ^.--yl' yi \A\TtJ 

^— lc. A^4fc.^a]i ^AL-la'yi ^ y4 t * t ( j /A ^4^1 (jAi l i tAjjijtiauVi ^5^ 

ya ^1 _jiVi Cail£ .Ajjlfi Ailc. £ > Jlya. JLoj jjljj (_>dk VV Alitjjil j j'jlC.'i'I 

Ipomola ;jaj_x j—a J4. j iojlijl jjjlal-ldl ^1 .(JaiII y* X 1 lja«j A-a.liv. v j I Ajjlkic Ajjj 

a—jAxIo Sphecidae aIjIc. w w jjc.jjj tVespidae aIjIc ija g-t_jil J-Ijji =>jAic. 

Y "\ J J. aa l j _ a A _ -V I a. y I ijjUic- ^ua f- jj ^ ^ A=>.j SJ4j>a. ^jlc. 

J jlj Ja3^! '■ A' _*J 1 j 'la j Ajjlyi g-l_jjl AjLiaJ ^ILaoVi Aj-iitla S_iAi 

u —It aaUj Ciiti Macrocentrus ancylivorus ^A^j^ljJi JiiUI ^ ;jaJi dlAj^Jl 

o.J—AlaJI (_j—9 y ax - Jl Jjy—^—It xU ^ (jjoxjll lAA J Vj tr yiJ Jjp. j 

■pimcr ilium 


> > £ 


Sfethorus 




A -a a 1 . <^!'i 


4xaLl!l LjljAai] * I jxl J Lsi a*> Jail! JdaiVI , jJI 

J -LiSj^I] JiLaJI ^ L. ^L_ia]! ^yic. Jaill ajbLd ^LjaVI 

(j 0L> a ’■ • A °^" i * v ILa ac-1 ^3 j i^jLiLiill /jjj 

j—9 jSuJI 4a*aj Jjjjj -1 =lJI fj-Jl (JvLi <_S^J £&) <■ iV'laj .AjjjJa sjo3 J (jjljJI 

^j_xi j i_SjLiJIj jjjS^jiil “^Jy -^Ld ItjjSj _jl_^9VI u^j U .*•»'! J jjjjai.^)! 

Cul£j i(J. hirsutum j Gossypium barbadense J»ill j ^ jjjUl jdLy 

_ j -OjLLo G. barbadense i. a.u.^ J l_uj jill J c- %) fl i £ V c V A. ^ aliL Juiil u*Uj 

JjI —*j La JLJI J JjVl £■ jill gZu ,G. hirsutum J ajijjjll ^ j * 1 i'T"l 

■fjd/jd 4 / f- A_ •." 

jA»ua^£ 4 Q;j ^ ^"imj *dJjJ j-o ^lc- J1 iIjLu]I jj£1 j* J-ild ji l* j 

j > ^ ■vj _II Jj__ia.j 1I jjflJ J-liJI aJA jl . A ix a il^ll eljcVl jl 4 jjJ>\jlJI Jill jji^U ^jlx: 

jAalil JliLu n.\y \\ ajldail Jill jut"k II c*lill A_ia_jjiaJI eljC-Vl *■ -1 ^ J ^aj V A ojldail JliljJlaJI 

JJC j^a jA 1 ^ i —^ ^ 1 *^l j£-«l OjJ^VI JllljiuJi ^^2 a Jill I) l^Ilj ^4 \ j * .nj 'l"fc 1 j 

(j*4 J-liJI ^aJJC-j Jljlj L_il t . ^iSi' I ^jbiJ 4^1^)J J3j ^iljJaVI 

. 4 > *il^V i \ ^ J ^ a L-^\ l Jill 

<•—fll *1 >-*a^ jJI J^ULi^ C)* JjI j/^%11 jj*4 

ij—Jlil^jd-^ll t^ilj jl-bJi A 3 uA fc j\laiil 

y.—ia\‘i * s-i)l\ ^ Jai %V & — ) V (jl£ J lA ^J*jj^'1 <-1VI jI^* 1 J Jlul . J 

Or/^5 J J- 4 J-J^ uijTi4.aH jJa «j dl—A^A 1 L i• V1 ^ *LjjliLQ ^^^1 4 <i) N r. 

insidiousus , Hippodamia convergens, Chrysaperia cornea, Coleomegilla maculate 
(_>»—*j j—(j—^L_sU^aVI J jIa»j Ljlj Napis spp. i_>uLLI ^jiu 

Cbrysoperla oculata, Chrysaperia ru/ilabris, Micromus sublanlics, Ji-a y jik^l CjUj JlLJI 
Scynmus loewii, Scymnus creerus, Diornus terminatus , Collops sp., Geocoris punc/ips 

ialjl—L-.aLi^i ^_ua— ilG Cjlj jl A *r ',a l ol% ■ ^ v y 1 IaL'^xj - aLi-vj ^] ,i^ig j..li , jljj J 

jj! — ii ji—i . Jaill j-a jjc-jjll ilS J l&jlinj Tachinidae <ijlc. tljUiiiL JLia 

a —ajjt ^ilj—aaaVI ^—i Cardioehilis migriceips j Apanteles marginivenlris 
G)LLj—! l Jc- (jsJalail Microplelis croeeipes J^iJaU -u^uJLi Lai yjlj jl 



A f j 


<j—lad I i—al \ > 3 ^-j ^^Ic. I d^JJ- 4 *- 4 ^ (_ 5 ^ (Jj-^l £- 1 * oA^ a 1 qI£JI djI^UJl d_ul5La 

SJjJ ^Jc ^ jljjl Jilall 4_u*j (jl 4 JUI ^ (jAs^\ LJJOJ ^ Idaj! .lAjSi ^jLJI 

«A_Jljla djl jiui AjljjI A^ajAc- ^_al u^Vlj AjjLLo ^ 3 ^jjl dilj 4 _a\ u^Vl jjl^JI 

Aj diLiLiilal] AojudlLi AJL-lal] jdn^ 3 ^*^ diljld ^5 ( ^iL*JaVI 3f- x ^ jd*-? 

j_jj£ ^ Jiid ^pllj Braconidae, Tchneumonidae, Trichogrammatidae Jl* djl^lc. 

ol'i A Id—*J (jl -1>J ♦(jJaflji jjlj ^1^ 4a^jljoJl A^jUdl g-J^J ^IIaJI Jjj 3 * 

3—J^k. jU jAj-cUI IAA ^ jdd V (jiajd! I jjL AjjUUI A.1C- ^jjjj^a dAjL&ldl 

I 4J djL djULikll Sl^ $ 3 ^ 3- 4 ^Jy J ^j\^V^ IJ AsOallj ^AjlII 

jj_Ul fiAjA ftjd__3* ^jAaJ—^ ^_lc« J_iiaiil oAIj ^ JUl ^aLm*J Ajl U4 dl JH3 dl3lj 

.^LjaVl (3^-^ 3* ^jSLttVl ^ Aj£j j-qV I 

dll jdUl ji (j-dl jl 4 jll (Jla dllibu A* jlLd! djUjj Aoj jli Ajl till j 3 * 

3 U . 3 ^^ A^qjAC AajIIo w_fll_d«al ^lljl jA 3 _£j (jl Idx ^ dl 3 ° A3 cAdajlill 

3 -* A --xiLill dil ^d-v\lj Aa^-o ^A djl A 1 —ild^S/l AU U ^_£AaJI ^ic-j 

^ _lull f\ hill (jjl y*j diLu J=kl d-* 3^^ ^?kljp <ftll djL^jji-oj dLLiala 

•lA^ jJ^' 

AjImJlJI S jllll ijlc- Ajixjil ~Y 

Honeydew composition AjImulI) 5 jAiil dUjd* - 

tdil nJdjijlj ls^ J Jjl~* a Aiiwudl ojdll 

^ *v't‘vVl A^ldddoj ^ d-v^/t Alik-caLi Ak^Ldl Aiiloil djl^ii^Jl A ^j A^wl^i,j ^JJ 

oi_ a J—la J _*-dl .djljLull qa j±& (.[^A ^jlc. Aj. 1i .UI Hemiptera & Hoinoptera 

1^1 xuldi Lfij /^uj^aII ^ t-*" i iliiAjj SA\ A_id ^ni x U AaUjlII ajAaII &AA c'» ^1 UJj diljlUl 

^tJaUl Liilc-j ^yliUI 3 ljj^l ,^ 5 -^ ^ < 'I ■ ■’ ’^1 l^jj-9 AjIujlII ojUI ^l^iJ -lie- .AdlAiil I^jI^LjUI £a 

J—la j^jisdlJ ^jLj^-11 3^*JI j -a i j^_k^j L La-a ^)Lallj ^C-I^llj jl*il 

ojilc: t^jUl c.UJI aLc d-° Capnodium citri j Capnodium citricoia 

A__j*a_l9 3—dfiJj ?d__UI ft 'I j - ^ Jj a 3^J A^£liil j ^jjJa^II ^Ioj ^ If- Al j-all cAA 3^ 0^ 

, ifl \ J . u 1 \ 1 



^ ■v < aU 


A_ail*Vl a^Vl y* Juiaj dll jAiAjjjill (j^o S_j ; uS Ajd Jc Auluutl! ej-ljll 

Jci e-dlj Ajhac. ijXi lilliA ,jiul Ajl Vj ^iLoVlj i*'I null ill (jduuj ((jijj^}j) 

Um— r^J - essential amino acid AulAJ/I e Jdll A_uu>Vl <J^aO^SH J£ 

.4 U^La J ,\C. 4jjI*1C 4 i-v j i ** \\ iuj tQ a j l" tl jljali 4_ixJ_llaj! q, IJH-V ^ 4 lauil j-f 1^ lip. Q ll 

t-**> J'**- (j—« jjL^j j*Ia jjJ l$-J 4 jUtm \\ ftjAill rjl 4 j-v 4 ^jI£-a 11 Jl_ 2 k^Q ^i 3 Laj^aC-j 

0 ^ jj^ j' IgJ O' »ftj j 4^1* jiIni) O-^VO 45 ^jl11 


Honeydew as food source j ± ej & ‘Uluddl Sj-iUl 


4ji jiVill clj&Vl ^0^1 4lol£La 4010: 4 _l yj V 4_ilwi*JI oj-lill <jli tULai lj^)Sj 

^3 4 ^umVam^\ e^OaJI 4 jin^V I Jl 4 iUjal 4 j n^>Sf I ^jJaLaA,V^ 0 ^^ 4 lil id’ll J j 

4_ilui*Ji ej-lill (jl t.** iLm)jO) Ob tillj ^c-jj 11 

4j* nkll c-l^Vl ^ flA- qI*j ^ill 4_iA_nIOl jO n-iOl Jjl ^A 4^» nUU 4_UL ; ulail 4inll ( ^i 

ij —^ I j— jj£ jjl Oj—j^k survive c-UJI ^ jl^dtJyi lM O*® 0^^ ^ yi£ ^lO. j 

• 1 ^ l ■> jl 1 ^ \M j^c. ^ \r_ 4 jJJl1l 11 *^1 l 1 1 ^ ^ ^ tn*i i u"\ ^ j| l” J t\ iQ ItN 

Coccinellidae, Chrysopidae cl01jI*J 4juIj]1 CjL^jSLJI j-* 4dOtj Olu Aa3 Ujao j 
4—ad>.V' —t a —jj jl 4 —»j!j —a. dil—isLj ants J^' AaldaVlj Cantharidac, 

di^l—c. (jLa Diptera dili <djl <j«jIj diljljiVi j i^aJjLc. Y > (j* jiSI) Hymenoplera 

tSyrphidae <—1 jIc. J—1» Ida—J 4djll ;jJu diL^j jLoj tCryptochetidae & Tachinidae 

,tl jA*it ? 7 j^)dll a*j frl.iil] Jjl Ajlumll Sjdll ^adidi Asilidae 


cs^" j (jJajoll i." il j l j a i-i 11 <—is jjj ca diVladl w '^» ■ 

(jl—fi Jl—iLall JxUj ^jlc- .frlaill J ^Jaaajjl A pill ^3 AjLuhJI ojAill fj* ojij 

a—A iiull J—i.1 jpa (j«alL AjLa» 1I diljliill Jj AiJa dilidto yf. Jai\; Tiphia maturei JJl^' l 
1 — ^Jjlj J— ail — AdLlJI c-li.ii.i%11 dilijj — Jijl JC. Jc. Jiisjll Audi jlj . aJ,.,. 1 I ojdll Jc. 

.AJmn 11 S^CiijI yA A_]j^iill (Jaldall ^9 Aj^d^ap &y& djj'iS dlljldll oAA Ldajl 

oyl — =k diLdol A%9K< Ji.1 ya Rhyssa (jd%. yn dilaLiia]l 9l Jjduj (jl Ldaji A%j 
a— lull J iA jl . n»l l Sjdll Juj iclaill jal mu Jjj Jl LmLol yyu jjl£ Ulljiuii J Sirex sp. 
(j —« (Ji 1 — ^*JI Jc. J ■ J iiail l Ajuu oJjjj Jjiiall »Ua. oyk ojUj Jl (_J Uui 4 Al A 1 . nUll 
J—a J_^1 AullAiil diL%LiUkyi J% V j 1.1%. Ijiis Icl JtC l1uI£ 4j\i.rt>»]l SjJall Ob itillji 



<Luj j AoLilall ujI 


jlj-i—H 3 ^ m * i * l l Encarsia bimaculata Eretmocerus sp. nr. furuhashi JiiLJI 

. Jj^yL ulL AjJJLq ^uaJjL'l 


AjLh C- &j3 —jj Cjl—jLiil \ aLoLa-q 3 I Jl^.j 3a3 tAjx-nUI AjLhaJI aj-liil Jl AiLjaVlj 
^—uaall —II 3„ Wtl O-lLlj ^Jl i ^3 Cjjl | jjjlwJ Clil£ La LJlc.| 4 j<-- i'u/i 

cliI—jLttj-all 3I LIlj^. Micropletis croceipes JiiUI Jla CjLuj jliJI j vljULiklJ 

jl - lu^ 4 ■ r_ 'i . ^-t i1 4. j!i_u Jtll o j-ldl \ j JjJJ CjL^L_wQ ^3 C iqUiI j o_lai I g * ; 

—j 3 *j JJJ JaUJI o^a J JLu CjjIS extrafloral nectar Lg * j fl ail j5l 

ClI—ui^lLa jl^c-l ^3 ajLjJ dli£ . Lilla-a -j^ >»"” ^jll CjljJjilAJI Ail^. (^3 ^ J£l Jilalli 

4 31 » d[\ o3A JL -J ^j3l ijlll 3 ^ J Ji-aJ 43jjji^*3l ^ ^Ail dlljljj jjc jJI 

'0 ^ tjj^'j r'Aji') 

LjLuijji^Ji J ~ v 

CjIj 3 iHo C u .J AjJi^JI CIiLluJiaII 3 ^ 13j3c. (jlj iAjoLkiil CjlCaljisVI 3^ jAaJI J& 

fU Ji-*JI ^£.1*11 JjaJj . Aj3. J j AijJaJ 4_3ll J ^ftnj lg-i<a rtl 3)1 J ^^LaL^ 

jLa*J_jjjjj Jjl-JJ -9 iS i. L-lxll J 4 JJjjjj Lj^^j^jj ^3 

3 <i _ j!^ iil ^**31 3 J 4 t JIXJI J*-^ .aLoI&aaII 4_^3l^a]l JL^-a CjLujjliAll 

La£ <> _g3 4 4 -ft\l 3^ (__S^ 1 ‘i'3 ‘^-^ l e)LaAJ-i-ul AlO 4.^^ A \\ 

^ _31 o-jl—c a 4_^3l£-a3l <JI-^-4 ^ 3 ^3*4ajLo3I Jaaj t^LaLc. a 4 * <-ij j .•Jjljlilj jliSVI 

^_3 Jl_I_a Li11jl 3 t4_lx_uiiil C-I4C.VI Jilllkl JaC- j tLLlc 4 Aji j lU c.l3c.t Jl 

^Lfc_l3l Ja* 1 3i9 4lit .Ajj^LojI Aij^aS JjIaII 3^a 

j it j A*i\l 3 ^ A-illc. A-^.^)3 ^ 5 ^ A^^3jjJI Aa31£-g 3I Jl^-a ^3 JjV 1 

^ 4^| j Ai*-aj Ljjj-^a ^all ^Vl\ l 3 jSj V 3^3 .Roc/alia cardinal is LJI pLuiU. 
L^sLLLjI 4Aj^)jJ Aij^aj Lia£ Lt jli£l ^aJj 4^^ AjjjJli-all ^IjjVI 3- 1^4-^ 3 4 'L j ^ V ^ 1 -ijbj 

3 J ^ JiLuj ^ It"- tiilij JaHj * Lnj-nJ ^$±4 wjli 3^UJIj jJ y^-^ . 1 1 ^3 

4—=Jjj 4i .C. rufi/abris 4 Chrysoperla cornea 3-^1 ^ 3^1 j ‘O. tristicolor lOrius ins idios ns 
CjI_ 3 ^*-^ **^31 Aj^u 3)*\\l a j3j^l Ajv^I^aII ^oI^j (> j 3 LaLt 

l g 3 Ll^J! ^3 3^4 jj (Jal^C sllLujJlLall ir‘Ul Jlai Ax'iAiJI dil^Lii^yi 3- A ‘-^L i) j^.*i.a3I 
3 _4 A^ijl^C. er^" Jjl 4 3 jA^JI ^3j-aJl ^3 o3jAah 4^.^^] JjjJajU jl J 

_iUI — 1 ^.J 4 Jjlij3l CjI jl 33 VI Jla AjdLCaj Ajic-I 3"° ojlli^yi jl 4 0 J-CLua Aii3J CjLLI£ 


N 1 A 





jl jij_ujj ^_3 A _iaaI A _jjIdJI j^Ia-sa]! ©.l^J ^joij^iLajI (JLajd-J 4 j^5Ljj . dLl^pailij 

. JI^a ;JujjoLg^ dllj^j^aLljJ 


:4iaJI ialidlj i j^^k\W 


J J) ^ A -gIa dV jL-jJ—J J ^-dl j^3 ^-La dl J Aj^yjd dU-u^Ld .j^Liaj £-j-Laj i—fi 

‘d^jju.i a! 1 dl_wjjai-Gll J Jaa^a!! .Ai^jjuiAii ^ic* dl-ul£]l ^ lg- ^LaILuJI dl^jjjU]! 

o^pl_d dliVl ^j-Q 1 a * 4 jl^ic. Lcl^il i (J j}i-.-i^.^l) a^Laa JjLlaj ^r^ld 

—3 oJ^jduJl dLujjoLoi] 4 jja£l*J 1 dl^dLill ^LjjA .1 ^ t JULail (Jjy ^ ^1 jl 9 ' s >l ^ ^ ^1 

d* ^j^c. -sddil Coccinella undecinipuncfafa d*jt jA jUd] -tujjj Sti .X^h dJ j 

1 i Dakota 4_ilajl<JI did*.!! ^jl jldj (jdlidjtj ^l^l 

— sL Jjl—3 <ill.!ll .Utah 1Jjl *djjuJ Aa^.^] jj-ipl A^- 3 \ 5 Lg .11 ^3 4 >.Xr- dl^ijlj 4 > -v . ^ 

L-ca^j^a—^ t4—d&Uaj (J—a3 ^j^)i4a11 IaIa l^J^. (j>\? <jl ^a !1 ^jld-ll ^AaII 

. JpUaVl I^A _pdk a! 1 jl ojjljll £>1 .jjd Lade. 

- 4_]^. : fi-S. W dULikll ^jC- IA^JaJ ^g_lll dltfio-AllI /jA 4X. ^A2kAJ A 1 J Jd 11 dll iji j'ft^l l JjjAAJ 
1 t La jaJ 'jLa£V l^-dl ji <ja ^ja __p^l ■» _ \\ lad Lo£ 4 ^ja U-u/i .j La LJlx. 

4j^)nl ~^ll CjLo^ 'ldl ) ^JA ^iC i AdklXAil 0 ^^- \4a 11 4 m^.H ^)AC. IA^jI tj\-7k\ Jj l 

0—• UjJJ^J tAj^JjjdJl dU-U^ L4 a 11 ^ a ^_3 . ^JaISjI j ^JaISJI dLuJ^liA 

pldj-UlUj ^ U)—^ dUljA^. "\\l jjl ^V^AJ l^AA ^jhulll ^j£J 4^^ik.l dl j*L‘*k 

dl jd-ajl -lj 4 A * g J L^d^Jj-C 4 dl-Oil dLuLid ^JA 4 .^' '■y I I dl jil^iiAl l 

—=k. 4d^) Y * ^.11 ^3 4^1 j)/i,W 11 dL-uj ^dl ! Aa_j o^jLaa Lg_dl^9 

d L^jJi —11 j iStrcpsiplcra Aj^Sj\ AjjjIaj dsoptera 4d^S/1 4 j jldl^daJl dij jiixjj 


^-1 jjl (jlc. ,_ 5 jWj Ijjl l^-lc. V o“ Phlliiraptcra <jjjj ‘Phasmalodea 

• *-*’ A i l 


CiLujlLill Aj±LUI ujIjIc 

Llllajill 0j-ii. Jl« l^la t ^a>,llli .IgJ J_jia]l j-i Ijii^ ^-iClLmjjLaJI ^Jjjlilu 

w ua^a—ijJl j* ^Jlc. <a.jj ,jk. jjSj Clvysopa slossonae jAl a«lj iRhodalia cardinalis 

J^ill a U-i i A'i ^iK Phillanilnis d>° liSj i(_> 4 jt^>i 3 l ^ dais Ail j _^j i _-ic. 



A-wij AjJLiiaJl cj! A-iik ,jl 


a \\\ r. ^^L_o ^Ui£j dili a£j%^1 I ^yx jljjic, Aajj aJI ^c.j -laia 

uJ—ajj Eumenes j>* £djjl lj£j t4ju*^> i j& t \c . ^1 jjl JSLj Pomplilidae 

^~xl J—Xo (jjall Xjtxu JJfi>a jiV 1 (J ^ J • l^xijdial ^ 1 jjVI j>Ji -^3 iiiiVI ^ ajl.-JX 

i_>xjl j—ill ajjj—a-# jj—S j t _ s —111 j Adalia bipunctata j Hippodamia convergent; CjIj— axil 

4_ii J_la ;l1 _lllill ^paxjlli ljji.1 . Ijaimai 4 xjj 5 yil ^Ic. \ jij laii ^ ^ ^ Vi jl oligOpliagOUS 

polyphagous ^Ic. iix« Coleomegilla maculate Jx»JI jjIj Podisus niaculiveniris 

i ijj (jl . '>jj I^A .j-lilll L-Jjixj Cjlaill ajl»«nt j>-o (jxljill jjC-j (JJjIjill jx aJj.it jaljjl 

4 Xxjl jxj j J La ^ lc. (jaiii—J ^11 (^IjI jxll ^-Xal! Olj ^IjjVI (j^ JjJxll j)l jLiltVI 

Jumping a jal ill ax SU*1I J—x> t-Ujujill I^jLjIxjaJ ^ t^ig bus a iljil jjLLc. j biotypes 

■ Chrysopa quadripimclota j>al! J~*lj ispiders 

4_jjljc UjI^.LxlxIj jiiall ajxuljLall 4j!a3jll lIiLuISII JjJJ J3 4a_aliJI .IjV l -al 1 (_uaxj ^ 

I—e-ljjl Chrysoperla cornea ja.ixi.VI jail iJ Jj*j tjliall Jxlx ^1x3 . 0 JA ll 4-0^j/ 

—d) 4-lJjjAiail 4 »ui<bVI ^ual-fiL^V b oAaJ (JjUai* i^y Jj JjIoJ ^3 (ToiTlllopsis) ^ 

. <j-<Jl .id l«JI jtiiij 

<- ^ ajjll (j^fLj <jt£ tig li3j OUjiiJ ^ J 0^^ 

^_ii]| jLo <L*ij^ 3 i AjI£-o ^3 ^ ;aj j Aj> nl j!1ujV liflj jl 

A__a ^ A j j] -\ a J3jJ jjallJ CjUilc-Jl j .'a» ) j 

L_Lkj^a_!u vJjl_ /ja ^iiail J . 4 a* nil L$ l^X.lja 4 Inml Lfcj-jjljj 

a _Llfill 11 d^ -0 4 riuii cjljjiLla-o j jj-ujl (Jj-q Ig t .*il 

4_^JJljUaJ OIjALo ^^3 OLitc J& 

.Al^ja dj^ ^uax-ill Ulij ( _ ? Ic ijj-aj tiger beetles 

Ol—ui1—^jl (Coccinellidae) Chilocorninae a —Ijlx. ^ 

j_jl 4__1 jIc _jl 4A <jli iHomoptera 4.^.j>Vl 4 ^_iL!o!Lj aujj ^ AjjJ^I CjijJlail 

l_£U*J 1 Jc, 4j^ax^aikltt l^Jl ^lc Stethorinae aJjI^- t(j*U CjLo*jSL» CjI^JI 

jl j— 'Lai sibling species b—=>. d i . (>aj -Tetranychidae Aj^iidl 4iiLull 

d^^Ij Ji3 (jl ^ »ft i - d* 4alc- IaI Ju«a ^^3 ^ fl■‘ l"^**! 

,4Ju ^ jj CjT^ ^5 ^ 


4^ .jl jiJI 4jk9ldd 


Methods for determining prey range cr udijill JjJaj JjIuij 

texoskeleton 1—gJiUi aUJ jUJI plkiJl l$jl jj dljjj cjLAialsJI ^ i _ r lc. 

dL/WK'l <L^la J-Lal /in'lVliill Sij .Ajoujill JbU (JjL Idle. V CjUujjixJI jji 

A ljlc. k^jL—_jj lIiL. {^yajLi ^j-Q Amij^S j Lo Jj A \At il oliiii 

u— iS^j* cr^' AjjUU CjIj!< jHeleroplera <—iL-<>> Asilidae 

4^^j\j 4-^daA La ^ Vrn d <, 4 , i‘‘ i\ \ -v d p 1 ^ q N/ ) 77 ^jli. ^ 11 v ^ ji I ^ L°i 

^_dajj J j£-aj La jl jJ jlj tdlL^jAdall j^ 4_idllL> . J&±> jjSJI 

4j^^i^J^j»uil dlldjj£ill ^3 7 ^kJal^]l ^alxJl ^jl .29 j «jiixjl '^jdjl^all jp ^\ 

2 _j \V \11 J j-o . JLaJl AiAg'ua^ll dliVl dbjjji3j CjLjjjlaAll ^ic 

2_J2jd ^k 4_i-aAl d)l j tgj VJ Lfjij 4 ;i k^ill J^LLall j-a dLa^Jill ^jiil 4-uLJjill ^ a^ll 

opl—& ^ jlj ^agricultural system 4 jd 1 jjII 4uajiVi*'l Jdl 2 key predators Aic-Ull 

• augmentative bioagents eL>^il jijJl 4-ailiJI j^Uc. 

:4-uu^illj 4iadj-aJl 4jtj Jill * 1JC-V1 

dL. .m t4 _J* ni-ill f.i-i_ C.^J\ 4-aa.l^-ai j^^J dlljl j-i^Jl (J£ jl <J ^li-n^]l j-a 

jl d kilijj .djU^jlLal! j-a LAjpC. jl dll jLfl 1^11 4 L> Lul jj ^ l^dcL^.l^Qj l j « JJJ j £-oj La IjIIc- 4 Lint‘ill 

-f-lv *1' ^Xai LaLft I^.W a J/f^J jjj jlLall pljui. ijjjj ^j\\ 4jt j^aJI (j5 JLa 

dlL.^J jlia) 4 .Aa.^.a j^Lal ^9 ^.Ijlll jl tdlj-all 4jtd-saJ-a dllclij jxdaJJ 

.o^L-b 4 jjLloj^ j) jij j\ j! 4 &ISL^a 11 jl 4^i_Lu]l .IxJ dllijj Jla jjLoSJl 

dl9 J ^^9 dildal i^i i J j-a 4j*_uia]l dJa jldll dllc-lij ^^iaj jl j^-°J 

. L&LIojj l^al^il] j i^dojjd' 4 a-v 1 ^ s. j ti"i-k t\l cpLa^j 

4jaxw^!l CjUjI f>ldUl 4iUal 4jxuil Ajtj JiH f Ijc-VI f IjI 


<— 6 j+m behavioral chemicals 4 j£jLJ1 4jjL-o. i5Jl j| J^ll jl c-ldiJI -^Idaj jl 4^9 did V Lo-o 

l^ilJ j-o j**i^j j 4 a-uJa31 c. 1 Ac^Vl jya d jj jS JLilljj AjjluU! ^.l^cVl j>ysKj j\ i.Wj 

j^l—fiS/1 ^yi 4_i^jluJl dlUjliAiSJI jl ^ I Axil 4il_daJ AjlaAI jljjj Luj . 4 _jjLu]I dlliVl 4 -vaK^ 
LajIj—xj ji U^°3^i J jlS-B 1 g t hM ^>9 jl l*K1 jC jc 4 u-uJall c.ld^Vl L^-i3 Jjxd ^Ilil 

c _ 5 -1c. ^jLl^jSVI j^daJI ( d-a jl 4i5u jld^iil ^da jy] ^JLliljj 4-iLiil jj^aidLa 

. 4_iC.l j jll jjj^nl^.^11 



^Jjlj_Jl ^3_ c- jl a_ .lx ; lj^ll 1^_j1ac.1j AjoI jJjll diliVl ^ °-»^ i-L).^ i Lq Ul£ 

Jl jxjl 4 _a3 Cj^j ^1 j crop monoculture S-ip.j AjcI jjll ^JaJI L^jjj 

~!i J i.in Ijijl ^C- 4_ixjaiall 

■ c lilil l_i jl jl AjL^tII Sj3jll JiLo J-liJI 3^^.j ^3c jl 

. jji^J ^jk ^i.yvuJ Aic. j^J-V'i ‘ULaJi (j-nj ~y 

lJL J AaJ Ji^ij wllpkj ^jlS-4 ^3 A_i±*_a Aii ^Ad (_>«1 Ja 3V1 jl JilaJl >_L_oj ajLj A\c. —Y 

. yl£^lL A-ULjJail (. 1 Ac.V1 J)~> Ji ^ji ^J L*\ - -'j V ^jll jljxAl ^J) 4_sVl 

A ijI_iaj£JI Jj—a! 1 jl ^aSLill £ 13x11 AiLiJal o3lc*Jj d)V 1^-11 &3A ^3 ^ 

c^U^J v fi.^‘it.,i^ll j^ll j3xll jj ^Ic- rJ^jAnJl ^al3^,‘u J 3xixj i—LmLi<dl C_3 j]I ^3 AjSjLJI 

a _jxxiiall J3C-VI <jpLial 3jc. ^isjLJI emigration A_iLxl3ll oj^$il J3 *-q ^11^j 

\ g \°i jki —J (jAaL-JI | j3 Cj'u^-q jl J-iiJl _) jl 43^^] (J_)-a ^jjfL 33 i LjC-liui 

. l^3^Jal A i* A-Jall (,13c. VI <iiL /JjVLlaV I 

^■1 ^ .A sV-lal ■ jal 1 ^jj__iaJl j3 xllj 43VI <j-a J^ L^-^l J4J A3 JP«-Q 13^. ^a I I ^ja 

_Lail J>a!il3l Ia jjb ^^3 ^AjujjaII^ 41 A C,^ Ajj13c. Aa^j ^Ic* AjJjljII ^iLa Aj^jua^JI CjLlj 

1 ^ 4iXci£Jl ‘A ^Jji-v\ l 3^1 j Lq IJlx- iAj^jJl^Jl d ^ tLo L\l Loixi i ill 

^_1c. iproovigenic ^ Aii^-a <Sj\ Lo£ ^^ 3^1 J>^1 L>^ jj^j.^1 ^LoV 

dj-QJxy_« 31)1—jLila ^3 Lq£ (.1-liJl Jc. Jj^^r^ll JjLlII ^Ic* ^3*2: ^1 jpVI »3lL (j^a ^j jAx II 

'a^jHa j^j (j$ jJI U j^la ^ '^jOa (j^Sj ^1 ^IjL-j jaiall .synoveginic l>^1 

1 3 t’Lall jl kljL^^uJl aLqI^II Aj-lij Ajl3 cALqI£J 1 o^LU-kll ^3 


IaAaj i^_fl AjL3j Jc. dijlS I jl VJ jj rk nil ^^V aLqI^Iq AjjI3c Aa^.^ 1 ^LiaJ 

A_jU AjLoj__*JI Sj3jJIj C lil ^^^^11 i __ 5 -lc ^3ijj A^ujjiAll P^I^jVI <q L_l)l£, L al 

a _Jl-iiJI jjl ^ aII iilij JjLcoI Jj^ll i ^c.l u<-iil ^.IjJlII cjLujjjLull dlL Jit*. - 1^] 

a jj-qAII Jn Jskj Ajg.ln/->11 A jLmll oj3jll ^J^ia ^jC t 3-uul ClsLujjjL<i i ^3 .A_ucija]l 

^jJa_ull ^ >. ^ J ^ \g- ~~\'s. L>> i i Aiol^jl dll^Jl^il ^ )y ^ -Lis ^ ^<.Lall A - ^Si-ail “^ - 

. ^jLil _jill ^ 

4 JlLoJl J^4 .AjSjIuJ CjUjLiaJ^ Jc. jVI ^1 AjjIjJlSI 

3 !l c. A J.ijt'lll ^ 1C- j^ll J-I*ji d lVLuI Iji /j JUHJ ^jl - 3aJ- t -aJ | J A 


ut 




a -h 


.AjJjijlII jli* ^ *jlj <—i3j d- 4 *^ d^ill liiA Ji* .AlL^^ja 

^ — j 4_aj| jl AjaU^ill a]1 j ^cljjb^ail j-l*ll AiLja^llj j-liil s .gl > nJ ^ill ^-Un.’i 

Cy* LJ^i ^jJLilljj C-l-i*-!! i^A 4_i*jja]l c-I^C-V^ ^>1 d* 4 *^ AjjU jill 4-jJiij 

^yjl djliAiL-ialj jiaJLj L^c-Li^ j a jj^o^j ^^aII 

. ja^lLi Lie. 1 < * ^ abI^oaII 


Natural enemies as pollinators d»UiU£ A ji nhfl fl-^V) 



^ixj j^A jU t(_^i9^ii]l ^jljj CljL.tj jiA^l) ) (Jd ^ o^)lj^) AiC. 

* 

■Ajjj^ILsJI ^L. A l^. 1 > jlui jjLaj L/ Ia^. Aid AaaSj j£l j ^l_al 

• Eristalis tenax Jlc AiiiSil 


V*i A 1, ^ 1 •y A a l i J t-^U'i j*> 1 1 *V ^ 1 j jsl t ** J «■>-oIa^ t ** il ^ io 1^1 1 4 i» V\ ^ 

anthers &^>a jll 4 j.wI ^-a LJa^e (jAi-aLLij ^gjl jh.^y\ ^jjj ulilo d-AjN 

^j_flj Ajl IaA jl i. )>j j . l^J AiaiiLa ^^-Liill <—j j^. ^1*- ^)Ljl3 ^ .lauj V Lfl-il _jl l iij 

^ j—jjl ciil —ii j* jjjj J W^* 3 cross pollination ^ KI^J l ^jilill d Iajj^j 
AjJj ^ill jjJI jli J£ .o jA jil Je constancy a_jj! J&J)1\ j* Ajwj^ oj^i^ 

: Ajj^ 1 i-ajj LoLoj ^JaIVu 

.LiLgj ^ -\W J*-*''* 

^) > .%J \^S sdji f ^ '^> ^ I Ajjaial) ^ 1 I jaj» ' Jaa ~ Y 

k-jUjj j^n9LiiJlj diliiaj <_5-^j cIjI^jj^. 

.ll lilli LaIIc- *_ij^Lili 4,jt.^. — T 

Oviposition jajjJ) ^4^ :lllU 


f ^ »It l ^ 'v* 1 f < Lkiajj ^ i-^a /jl AuLi&ial ) djl^iloul 


jUI 


(j-axj 


£_iJaj ji3 U S ji3 1$j\r - o jl9 jjy* V ^5 ill jSLl to^ill-bQ 

Jjl ^—jajj 4—LIS1I (jjjVl ijJJ »j j ‘ ^4 l SJisJI ^j preoviposition period ljAjjII 

1 —« sjl— c. j .A —JjU^J (j_)^ ^ L >^»-ilt tAjjLiliil tjj£i ^3 g-l jjVl ij^ 

-ill £__k^J ^3 dlliVI ^fllul) .Alal^lj ^JLLyU AijI^iJl CjL^Lu^VIj 0 jiill ‘-*11*1 lI* 1 J) W JLuj^j 

j—a ji i jAlfa jjjjVl Cjjaj Ui«j oviposition period ajji 1 $j1& Uj jjia JiLi. 



£ .postoviposition period ^ l$jk (_AA? uj- 1 cA^ 

1 j ^ >> ' « I ^_ill A \ ^11 LJj^^ail IaSjj 1 ^ .ufl ' f»^l&3j ' 1 ^_xiil i-^n i ^ >^o_> j| ^J^iaj 

lIiIj jj aM ja ^^ic. JikLJ! Copidosoma desantisi jAaUl ^ ^ £-Jajj .oj^cJl 

t^jliiil ^jlic L>jk Jakkli Nasonia vitripennis Jki^l ^ <_y* j' (j^K^ 

c IT A-kiajj Y G ^Ij Y ^^jJsaJj aJj£ {_)£ JJc. ,^- jljj 

Cj\— j'jaK J j-o A jkllil lIiI— jljfllall ^ 3 <Jkl 11 <j__-a JjUJI ^ JjfiJall ^la^J 

J—j-° ^jkJ ^-j 1— jljikl l ^ ^ jkll JjUJI Lf k jl iTrichogramma spp.Ul j>jklj£ll 

J_aJalll AjklAll dlllLim XU £_ilaj ^ A-Jjm-a ullliA t<-alc. ^Laj .BraCOtt hchctOK cjklall 

~V A_lo (_JUS JJlP A ij« . S*\\ 3 i& A_2k jJ JLgIxJj - (Jfl-Will A ji-v jl A. \\ LllLiLliLlllj AjjHa 

<Jkj Jajjxu Jjl j\ LgjSj fcjSUI ^cjfcriill Aaa&j tJifiJall Axualli Jjlxll 

^.IkJaC-Vl **i> 11 jl Aljji^a ^.U-iaC-l 



tj& 1 j —jj (_A^1 ^ cM* 4>fcJ iMwo/i/tf vf/r/lpeirirfe cfeiiai^ <jau Alii £-<ajJ Jlii 

. (1 t 4 Au I (j-a jp) gjj\ J Ji3 ^ 


:^L U (Jrtjl jrtM Ajl^Jj JIaJ jj ,j1aj 

.A-Lal^ll a*J ^-Jaj (_^3 Li o_>la — ^ 

. j CjV “ Y 

(Jjl*Jl (_yk Aji*111£ J^x-qj £-Jaj L_iajjll ol^la ~y 

, lA^yc-j (Jj1jj»J'l£ ^^HVl Ajkl*J — £ 




Synovigeny and Provigeny J J- 4 ^! 

A_^'i^SH Ai >kij^ £*ljjS/l t^jlrinll jJj£jj A nl jjaJV Uia^ 

—c. Flanders jjA £li a.* *>>j ^a]| l ay^^ll ^Ic. jj-AL*i ^ a%.wSH Ajjjic ^ 

<jAa j—J 1 djLjVlj pro-ovigenic females <_>iajJl jjj£j aju.^ djUVI LaAj ♦ 

jjj—£j A—U&a 1—Jit *IjAjJI j* JjSfl At >*>*11 djUj .synovigenic females 

-J $. j> I^JJ p I ^)A*Jl qa jilt AjjIjII At ^>^11 diLij ^ >kj > 4 tillj ^1 jj ,^lt jl 

(j 1 th 11 lLiUVI . l^jltk 3 jj 9 ^pajJi jjj£j ^y3 ^oj-ujjj jc^Aaljll (j,nil ^ja 

j* oj£i\±a a*_j jl * 1 ja*JI j* £ I- 4 ) (oogenesis) oiajJl jj_$£l AjLt J*j£j 

AAjj jl jjtjVl <>AA . ^3>JI _j>LJl eliil ^jjlAiil j» A waJi tillj ^2 A.I*j>mo *ljA*Jl 

A v^jnfl ij jrliaj tjsi} J1 jJj£j &jaa*aa CjIjVI (jli I J^\ S-“^' L$jili J?-' t> 

-J! (jj_J-4_L£j] uilijj jIa^)SM ji ^Ulll jl oj^uJI jl ^lc- 

^le. j Jervis jsjj*- 4 -LaJ_jj f -» u uVill liia (jic. (Jijsl .‘UL»Uj]I l$jj.ia (jjjicdj 

JLjSI jj* A-ud ^ } -(ovigeny index) (_>ajjjiSI J_jJaa ^Lk.-^A a Vi mb Y • « t 

\ VlaJ V_jI. 1 a l$J ^-ljjVi-5 ^jJUTljj .Alull t _ s JJ Juu ( _ s jjbll [jjidi ^j/inll g.. V 

ijj'iji a dll_ij _*5-9 d jjai Vjl-lo : t£llj L)i i ^jinj Jl /jj j£j dAjl OiSlji'Lj 

L^a y-a i. djlj^U Ajl>aljjJi a jdi]l ^ylc. j*uS J^SAaII i^Jj . 4j jliLn lIiIa. j2j (jlojJI 

jl l J—jjJall AL-iaiidl JjijjLli ^ja & ja~i.uu S^)9 j <lA^\ jaC. ^ja ^ 

AJlAj^A jjl Aik J tCJJj^iftll &AA (_JLq Cl^J . A_bajJ SjLjj J5Vi 

& j-^'\ l>•■ a til—I j jj—« l^>At j-^ca3) (j^J IaS l^-=kj^i. Axj (j^jJ ^jJ 14 -^ft.i^ ^h» ^ 

^»AC ^.jjLAj) 1 jkL-«a AIajS ^uaJ^JJ J^lAj l^J <vl)Uyi jli lilli ^lt J .(jAaJill j£j 

J—ij] *tjlnnll jw lAik, >Ul3 IjAt ^jJaj (^ Ait 7t-*Aalj ^KUJ ^>^“3 

A /loj &A_—<J 1-(JaxaII -J-Juj oj l^-jp3 ^-ojjll ^_jA aj Iajj LaAjtj -^ j^p. Ajo 

^ y -. Vi Sf 1 ^ Aju«Jaj ^ ‘L a.Jl (jlaJill A-Jjjj jli (illil . l^jltk. j^» l J )^.>'i A_L^o 

• (J 3 IA -0 jjl_ 2 kjl -iaJJ^J 

(J Aj AjIjI AjAju jjA (jlnnll j a iLJs lAAc ♦c-Jajj jl 1 ^ a) ^1 jjS/1 \ jl j-o ^t^)lLi 

—*2 j\ t-oaj ,_j j=J Ic-lyl jli tautogenous species dyj^j AJlj _jj^U <Jj *j La 

J—1«J .anautogenous species (>aj—Jl (<ul j jjc.) AjeLdt^i ^1 _jiVl t3^=yj Vji 





£_jjj ^^jII «* ^ ‘^Vl AjjLoiC- Ajla^j dAJuflia jx Jia JJC (_paj±ll jj^£j AapuiA dLiLiiall Ac- j ^ 

a —p Ji\ &j—* ^ A_nlUJI jl il uTrigonalyidaej Eucharitidacj Mymaridae ddjl^ 

j-jj ^"i A—j^Lucj dljd—^aJl Aiiol j-aj ♦ A-l-idll AjjLoJC-j lIuIS ijjl^ t { _pajJI jjj£j ojaLua 

J-JLuj i j^l—bJl dli 4 —jjj 0 —o Tachinidae aIiU £jU1I Cyzenis albicans 

jj — c. ^IjjJ dAjVI <»-ilald jj Chrysoperla carnea j* dJ jjy&JI AjjIj ac-ja^-hII 

\ A j ^ia c-LlII AjILiJI AaxuI I d*^ Uadi <_g-3 o-ld o a 4-lljl A-)Jbu jjJ (jinjjll j-a {Jji3 

plj—c- AjJJLllI ^yjj (j >1 \y \\ lj$J AjoWI ^l_pVl (j^axj £*Lid -13 till j j-a (Ja£*- 1I t^jJI 

A_jJLqjcJ dl %11 Ag-j-v -q did £ jJlij cillajj ( j^ll dl^di, JlLaJ 

.(jiauil 

t ^ \y\ ijjjadl jj^£j jycu^jui jl AujIjuII did |k jili jl£ 1 jl La Ju ^dlj 

jA OJJ^)3 ^LJlj ^dalill (J^nll jA AjJlo 1 j >>ijb-a djad lilfl ipl jJjlII jA l^.JL^. 
^j— jC. d'l jA AjJIc. d jWj lil Lai t dl jj^j£j AduiA j^£j 4^, i^ydill 

.jAull jj^j a^AduAA j^£j 4-^ i^daLill 

^ua_ jo ^_aa iLa^-lij jaS. Jdd ^Lia dn-Tk jud jKm jxuull 11 a JJ jJiii 0 <■ ->jj 

1 j proovigeny ^_^jjoL<dl ^ ^j-o .Vtu^j Lk VI A-pLic. uj!uLaI nll 

jU— ij ^ ojI jji 4-1 synovigenic autogenous »j^ - ^ 1 >«VI AiLi^. ^ 

—a]| Jjiidl LaA ^jilc ^11 LfcH^ (jl (_pa^lij j)l (JjJaSVI (j^J . LjjLpx (juaj-iil 

j i^lj ftL-*k.4i]l Aj^)hi%,II ^I^jVI <^1 ^ixw (j-o Ajjlixa La^_lpj AL-aLa AiuA*-j ^3 Llj-lll j 

^ S-i^.lj!lxll (JjI ^*JU .(Jj! j*Al ^^l^illj ^sj)^ JaLoil ^^3 cLl£LLkyU 4_jl V^-jJJ 

Ij lj S^Jjp-^3 S^pil (Jflln'lll ^ja^JLJJ ^ l pull ^1^1 Ojljjll Ojls^y AjLJ^P>j 

j i l ^jiJI (j l ^ li ^*1 1 ^ lr_ ^ . (^paiiil jj^Sj A c u.: a <J‘ il tLcLi \ LuuLiuil ^^1 4 >1 ■LOjwolxall 

o^)_uJjj j—ill’ll 1 (jka^jJOJ dlju-u ^ j^^uj ^ ^l]l (_^jlAxll jLa^ AaVI aL^Io jjL_^a>a ^ &Jak.ljpxll 

.^pajJI (jj^j o ja’Lila dljljiKj LluLljI p^4^ jl ^3jLall j-a9 Ijlj 

<^ll — lAk jl l ^VA ^1—c- Dowell J— jjJj 'i * fl — c Flanders Jj-i — jJl — *JI j£j 

1 ad 4 ^ V-^S/I AjjUuC Ajjj ^ (_padl jjy^J fi jd.UA dll jljiUll jy l£j ^ jjj-aU, jm^J*il jdj 

_d o j a (_paL-alal ojl&l dLYI o jJi3j jj jA.‘il! AjLLUj ^jUI (J^i iill ^ 

“ * LoA j 


^ n 


‘’yy y 1 ,jjjl a •‘■Al <»" 


u_a Luc. jjiiull CjULiiall (j-o £- yill li* ^ :Anhydropy aIaU i.ja al l jjt £.>i3l 

Si—la t<Lji= Sjiil Ajjjiu jSuj Vj jjj£j tyolk-rich (Lecithal) £uJI 

l _^£] .juyull Jjiiu aac j 4 3 -ij ..ii 4 uu^ij Sjaa ujlj L i > ■ >i) Sjaiu^a AualLa. juju 
Coccophagous 3 — Auialt ^ —a jl — aJI jA L«S (j j\nali uabijja a jaxu aac ju na 

*>• S jasll JjSj Ua j i(o i i 1 “1:1" JSLi) Trachysphyrus albalorius iatratus 

ij—11*31 — 1 ^»a—*1 —3aj JjIjJI ^3c ji ^a a.* .an j ^jj ^3 ^all ^>^31 ^aLualu3 Salci 

^al*_J AjjlaJtJi al ~i'.^ i..3 ^v. iLlAj .3Jj y-i S^lisl . u^LuJI a. jJU .—ajLudi 

^j—a a—jac ^ajuj S^ju ^JlLdl aaijj ^lu* sluaJLi L$3 ^La^lij fiS il ^aajJi3 

dl—I j c_l>L _sJa -dial ^ja j host fed-species 1$3 j1_jc ^^ic auULiLlI 4c ja>oSi sLa Julil 

■ Bracon hebetor, Nasonia vilripeimis, Aphytis sp. d jn-> «1 1 



,d_»uaVi Wdi J <—AJUi_i Aj^I Jj Cil .liianll ,jiju_J ^ ...lull jL_^i (U :r) Ji_d 
i(lchneumonidae) Trachysphyrus albalorius Jailili (ui) i(Aphelinidae) Coccophagus atratus JjaM (i) 
i(lclinciimoiiidae) Euicospihis amcricanus JjaW (a) i(Tachinidae) Hypereclcina cinerea JoiiaJi (—i) 

.(Tachinidae) Lesclieiiaauhia exu! JjaM (—A) 



4_ujjiajlj Ajhitiil 


^-^—s Ij^ ^^xul! jjj CjULikSI j-o laA J :Hydropy ^L»U £jil -lj 

[_waj —j L yuit Jc. JaikU Ju i -xi l aaiiui dua. ( - >. > -^Jl jji-i-aj 4yolk-poor (alecithal) 

tilla_! a«j£>UI AailaiJI a! ^*11 AjlayLuaxI aiV JUI JaLa Jila Ac nil eaA slAaLak 

Copidosoma J—kk£ Encyrtidae 3 —IjIc- slAXaik J i JlaJI Joaw Jr. t Ja l aJ l jaull) 

*>» ujillj JjUjI (Ji.ia (jiojl a^=>j a*a VJ Iajj V desna/isi & Copidosoma floridanum 
( _pajl-Lo ^ y^ ' Anlr. an. ^ij ~■ x i /j^-v ^11 c_!aiJI ^ jjl J! 

CjI j <j*o ^£1 (_p3LixJi CjLju j3 J«i£- Jc- 

Enicospilus americanus ^ jA U£ a ni l > 11 <jJouiJ1 

V A_jli ^aII A lij.ii i A-ia£ .^Ic ^->-^' (jV IjJajj 

A )i , »J JjlaJl .^Ic. Aj-lij eJLiA (j V J-1 jfy I oia, djLjJ - k» ^ J j .4 •. . .-i ' s.'i ij’ic-j Ci 

diLaj—. m g-ij J'i qa __y3j aac- c-Li/^l tlkcla ks3 LiA ^S/l j^-uS/l A^jLin j Jj . Ml Jijl 

jjl_5 tiil_la Jc. .(jjjJI ja 3 Aakc. JliLi. (jjjjJl (JyilVi Jc. lAac-Uaj Jll LjajSjjjJIj 

lilla '* 1 J - jaiJ I ^IjjV V 3 ^k_k“ l “ L -^ Aujjj^j Jc. Ajaij 

.(J.aii'11 (jj Jj 4jlu^ ilAkikll J L»£ Jjjll ^ulII JllLi. 

.SaLi II ■~ldj \ ^a' ^ja aja»Jl ^'lIa Jjl al < aju^illi i aa JjUj aic. ja^il j j laA 

Jlj J lucj 1 jaij Ixisoj Coccophagits atratus JaiLlI J a^.j t JliLJl Jal^ Jc. 

a .^1 i Bale. I Ir. s^aili A3laV ^ul 


- :<ji ^3^ ^ O^ku J ijau 

anhydropic «•!—^—aa-Jl j— jc. ^ jVl J egg load cj^Jl ^jj^aal J ^ - ) 

r 1 ■»" a i-> flll g-1 y% ajjlJLo t_P=4i]l J taa. oajaa^n j Jj dllal 3 Luuj Jals species 

• hydropic species 

^ . >.1 'ill ill ^a aac. Jj frLaij 4 iA_a ll _^ar. ^ajl Jj o^a~i.u^ 4_A kfll~d1 ^3 ^ 

Jc. i^a^aj Vj la>. k.j...< oiasjll (j-o J ^ J J uj 1 ^ j' lA“A c5^ 

Encarsia JjaUI aJLa. J j (vlilJajjj Aj^j Encarsia formosa Jkkll Alla. J <JIUI 

al is (j II Sa a.lj o^a Axja jajj V ^ ■ a-1 ’J1 1 _^aull laA J La£ A >>ii jj Alu: bimaculata 

^a j Aili niJJj, Jc. j .aliiii JjJyirll jxaxaJI j* ■ -^1 I Jaj Cjt*3a Jc. tjlj AjjjIJI ^usaiaII 

iLiS (jjUJLi AjuJaj ^ajj ^»J 4 r-j^-v ^ 11 1 AjjliLa ajy^j a JiJ (jaaxJLj JaliSi-VI 




/j|_3 i^A_ jUc AjjAilj aLjJs> ojia] JjlxJl jSjj Aj^ ^ j . lafLftj oAjA^. Ajaia 

oi d Sixa Aj^aLi^_ 1m\ SaL—&L iaij (Jj (Ado \W j! J lift JIp elalL ij•>»“» v ^y\ 

;jl_5 ;oi_ft ^ual > <tTu] pale-) jjjia />c. j . la^A^ diA^-Vli wi-lxVl ^jAa!) (jAijilLj 

jlj—<ajij A iW cj—^ i-oJ ?iir 1 V jji A^AJ CjLi yd-«JI 

j. 1C. J._ji ^C- Aplj-o^ ajJ! ^j-ealdill ilia* ^ aJ ^dlSil Aiiil ^ya Vd AjjIaJlI) 

. 4uu\_Lo 

djlxj jil Ajac-lill diLl$_il1 iic. resorbcd eggs ^juslujI ^^ic. ^jSLaj _ ^ 


o^ 


4_jLoC- A_iljLj ^3 , ^ VrT ^AtxJI jSdlL AjjliLa jjC- a ^,d 

.jAaJ_di L) --0 ^V*"** - ^ ^JULj (j^j^j^Lil tin ‘AiJld A > (j, i ^aU^-alLoV' 

(J— : >a ililxoi^Kj du-all (Jdjj JJLa-a ^ 1^_=lJjj SH Aic. ala p i^-iUI 

A . rij ill yr.b-<aJ i alfc^VLoVI AjIaT- ^Laj . jjSI Ae_^U acetOCcimiine jjft4 jhU*d A*.i ‘ *"» 

A,.. iVlc- Cjl^Lida ^laxj ^^5 j . Aa^^ldJl o ^dall \j\JL Lgj| j j A^^lj yi Add£da 

^aj aa jl < ^ ^in a l i CjLajj3 ^ ^ u ^ ifl r il i A^aL-al^ & j,*. ^yLa aa Encyrtidae 

$la iJl Aj-o^ t^yz aJU. ^^3 ^j^ali ^U ty 1 AjI-Ij JLqSaJj .;ajyaa J l ^_iu^3o 

JS—- : j) Nasonia vitripennis ^ 4 J1UI Jjjx.' 

jfi f-Ji ^a& aJIa l j k .hji 1 ^ua! k.j-v^j oalc-j ^ ] jfLu* lajj piaiLll ^o a^qjV; V 

L^aic t 'JjaKII lift yiA ^ (J j\^a Ajaii^il vdljj AjjliLi ^ ^ t.nLLajl 

(j j — t j ->~^ ^ £JU1 {;j^ajU)l Clllx-J^a a^.i ^ ^uaL-aidl palct 

^—a ^ a i i->i' < b > .^11 ^ ^jm^ 1 * sSi <.l palc.1 iaij 

<L5 ijS^ ^g-w^.i-o ^t-k^aLil! ^j;'l (JuaLi .Vi^I AjIaC. is^ J ^j!irin4dl diiju^a i_^. 

^—3 ^ tJaj aja^kj p^jj-s il ^yaL.A^ aI c.'lc.j A^aC- juxjj 

pi—ft ^uaLk^ n llA V y 1 palc-j AaIaC- ^ l^-‘4 LJLia ^HjS?^ J p ^ a 1 m a A_jii_ii Jail 

.l^J Aj2kli-<i Cu3. y <3 \ ji ( (^a-ull ^-i V 

J —JC- _il) juJj—Sj P dll ^uOkjl Ac. J)A^k A dl.^.1 Aj^yulaJI dli*-t JiOIajI ^ya AjAC. "~ £ 

—daj j—S yrphidac ^oa^ual , ‘--ilji dial ^jl a^Sli vdij^x-oil A^oa .p-LaII a^_aj! 

(dila—A*Ji^jl /w» ajaJI <a!iaSj ,A_uAiAl! ^Ijjo a «>>qj Aj^ja ?dj ^1 lal ^ ^ 

aij_^ii Ji fJ—J »jl-C.U i'l l^jiij AjJiUll -J.HJ J^ull £j.iaJ 4>a‘)l ji 4_jIjC. ^3 


\y<\ 




4_>_i jjAaIIj AjJainl! kill j*ti\ I 1 ! Aj^jJ 


J- 


^_)U r\ —waivj. Ji 4 i j*-± U j' recycling nuiriont A-^leii 1 
.auto-predation or cannibalism JSsYI—j 



! / / ; y 

\**/Jf y: M 


Resorfcmq egg 


vA\ 



rophOCyriO^ 



Maiuic ot)v 


(') 


Mature eggs 
Resorbing oggs 



W) 

.flA.ll i jjg- .’ '* A^aLmiaII A ■j.I-s-M -. jUmi —sUn| S ilpj 4.ol^ [ \ 

• A a sot ita vUripenms fir aeon he be lor (l) 


Egg limilation j-iaj 

-—ic. J 1 -UC-VI ^—a i^.yj u’ '-r L H J^ S jy'i i ,> JjiiaJl .j-ii! Jaa. jJJ*J 

—Aa ^ ^ JC—aj , CjjIljj 9 *Lnaj]i VgJcL&a. XAc. A« -dX La! 4 Lgi ^ jujiII ^u! ju 

j q aCCs aa 4 —lia] y A » ■ >i1 J j^Aj JUT- ^jjiYI “Oaaj egg load 

“1_.ilftC. Jj —*a Ja l* ;J.a.a.ll l.i^J OajI -ja (jc JaUI _jA !a jjii ..Jj 3 j .11 

—sj Y ji— a 9^y ^ <01 jia .storage capacity 4JajjjajJ! So USJI J ovigenesis jX juil 



4 i ^ j I ^ laD A^SLllAil 


C 


dl_SLifil L^'uVl ^vd^xj (_^j yn /)£-^ l-£-L ! dx-a ^iS ^jdaJ ^jlaI! 4.i.LaC- Ladic. 4jA*k.j ^\ 

^ (Jd-J -d^jj ^ k^L^jlu^k £_J-‘3 L X^k AjAC-V i din Vi j ^JuljjLIl AjjliLa 

L-jjVaJl ^^le- ‘diijdill ajc^JI (Jj*-ij d.\^j ^)ill k >■- (jJJ ^Haij . 

daLill - J 4,l,l!l.ci l .a .;©dda-* A-lnrsd .jjl 9^ j ,_]£ dili* ijil La 4JL=k ^ c ^iw^i 1 

dd—^cjl J-aLxJl 4_iijjdjul AjujJI <jj£j 4jLJ &dA ( jJl 44-njl^Jl ■ ‘icll d* jj3 idlld£ jj 

A iIaC. v —fl 4 1L^ ^1 g 3 Jk^ j 7"—^ — Jl ^J-C w j< tkij ^ilbj IdAj . {jJaiJI Ja."^ » uL-a] ^ 1< Qil 

dll- !iA <jl j^j La^S t- yJa ^11 IdA , w >di ?Ajli^)d o$.lfi!k ^ > rV^l ^jJ J yl dAC. 

(J—-lidLl ^jl j,-. g JaJ ^j....5-1 . ^uau j—iul 4— ; \la£- <.—a —2 d _atw .11 ^-t-gasS' l ■■.rwl) 1 $j 3 ddiklu ^i ^j< 

JjUJ! /p> C_ujc* •' 5 . 1 )' lia dU jl ^la *j! jJa />* p o jA Cocco/?/;a^;w.v atratus 

d_jl^.U (jdaiill (J-a^. ,jli 4 diLiia d:l y& ^.lc, ^ *i jduLui £ <j_^Ji dxj J^-aC ^le. did 

^ £* jjjl IdA J L'JLte q . ('l A: r jS-JjJ IjjLj ^. a n ^L l^jLp. <j!dj Ai^-L^ V t Jild 

J-l —^ Aj. j!l JJi — C* t ‘il (J v> j^a Aji_5 i ^uaL-dial SjLc. 1 ^A^JLia j 

^ Ladic- ^aj^Lill ^C. v_flijlllj jj-adL^il ^ ^jJnjLiall lifLlL) 

• Vent aria {Nemo rifts) camscem J-iiloS od^.1 jla Ldajl <11^11 odA j ^Sj Lwjj • i 
4 —jLc. idijli j! '.JljIIuu Aj ^dll frequency JjI Aij^j dj5 Jt ^-Lo-Jl 0 -0 Lj>^ 

»^«ixjaiali d_ij ^iall di^J 4 . 2 k jL-Jl dl iLilall ^ ^dnj^jol'. 





► *r»ur LjliOf p'.!(<sit ?n 


cJ> > 


CiljiJ Coccophagus utrantus tijikl' ylji o^J-i ^ g-Jallil (jijJI JJc (' A ’ r j Jli 


.‘ ^'■' a j‘ U ‘"* *' 





motivation to oviposition 

jja«o4__ll ^—iC- (jl j^j U& j Ja^. ^ic. ^$1^51 JLoIjlj 

^ «>>j -taUl—i J A...J aj 3LUu ^ A_ojI jJi ^ V(j^nii ^>0 1$ lx-\ >>:v Jjilall ^J±A w-il j^lj i aft 

Ja e^Djl dlliVI jjiftJ xj Ulic. Ajl ^jJajj 4 Cot'COphcigUS QtratUS AjJL^olipj ■jAuil 

_jj LaJOC. Jal9 Iajj -JaLutJ jl djlj jj'"**.;/ 1 - ^ 1 ^"> ■ L^jUl (_Jj 1^xil 

^ua .I-Ixj ^ ^JaI^-aII ^ya ^uijljl ^a^ ^jl jj A t> jVill o^Aj ^uau-all ^3 A^jJaU <viajj ^ A 

-^paiiSl j A.jL-tC. A_njl=iJi t irtll Olji3 ^ja jflI mia 

t # 

Growth & Development in Immature? «4UliJl j*L jt^kiit j fU^j yuh :Luij 

Jj—« j. a o _yii!l o j .. - » V i biomass A-sjoxli aILSII ^ 3elj j]l yb growth yaill 

ij-£- ^1 v_g ^> ~> e-i_jjj jl '.:lA^_l'i | »L.jijLj Lot G _j*j nyi _yll j jff 1 Ajlyl A.^ndl 

. yp 1 ] ■ ■ ■ ' ^yjylri 

j>> Jjilt U j^Jaj ^1 Cjljjau]! _j$i development pUiuV! Ld 

.aLKII a Jr jji. dl3j jjJJ a-JsjJI jU-aj CjSj 

LiS tdevelopinent Axis ^^Ic. Jil j^Ll" a_u i*ii a*K 1I J.iiJLd SeUJl Cj p 


-Si s CV 


oluiion ; 


. die* i alaj A .d\ll v*aj pi ■■' ^ 11 i '~- '■ •' oaLxJi Ca 

wJ w -A ^ i t •• —A ■ 


iji —jsa jj^= j'i development <jr lc. jil eS,^' a-JS C-va-JL Ijaa^. jh'J 1 

a _fh'mll ’—^1*1 jc. [ _jj Ajlii yb growth jjjll ,jji bur, j .evolution 0 <» l.uiV 

j—Axttj ^). — <. yv' 1 .aV' oaa i..u■ -.; Ij j>. development 11 ,ji LaS t^.-A..A. 1 'i l^jlj M <dsh.. ; .-.i‘ 

a uljc. i. ^<jji (jc. ljj*j iaJ 4 differentiation =■ i.«S‘i31 ^ a!jLw> j j ejJ oJsuu yj ji--y i - c.y .t. 

eliiaiiu.-o—«jl p^l' _«.o u _3 development A^iS jjj Idlj .a.^»1a. 1I Ajlj_MjA j iudaidl 

A—i Ltr j jl_^Jal ^_l! Aee ya j^ • '1 ciadl Ti—ujl . .r..^it' ^_jjl ^ajji aA,..»i ,:.' ^ ; * ' A-yfy* 

L> 


-P 'vj i 


jji aefcj ; j idib ptli AlJJ ^IC. A>ilS ey. ella.'.A] a . lyj A. 


I I i 1 ya.;ji i t f —i t» 'n b ^ Ax^l ajl^ A^-iLa.UA <■. i j lea e. a_i evtl yl ^sll 

wa i*y^- ^-ix; y^jl jl jex. ._j3 ‘development AxtSJ ^ol 1 y_yAwaxil ^p yi «La);t 

■ evolution A_JS ^_iu Aj& utj yiil j* Laj^Aj ^S1 jjijinl a_ijUi _yldi «_iiSi yi »yj.,.V; 


J_aISJI Jydl oyjSi y. «.Ia. ejia aoll’ V LaSajJ La A-ijc-lj «.LXjV' A-U'C. jsiaiii 


‘ rr 



^_j aj jlia-Ji __ytj AlciiUl Jliij ^histogenesis f -*c-'i_>Jl ^ ‘G-ilfUl 1 * jy-& j-o 

^ya <d_^sn v^-® '—^'- jjaj-ij jp^l jl cLij jls liij ‘histolysis oWdid 

■ L$J jl (JjLJ o^4» ijs\*}} ^ ^Ic. >Lt»j 

>- 0 — Aij ya sllijii JjJl j Aall ‘ -liUiijoLall J 

«a a ^uaSUjj .steadily Sejm o j_y^ 4 ja. -J 'JL i y*c. ^]£ i_D^- “jVI 

a _^ua^xl/^ij V ^aJl cUall ^-ix . ^ » 2 A-mjYl el^ eia ■ _om_i r - J-uijVi -^sy jLus AJe£]! 

lu'iVI c Ljjl AiiSll sii A^jj V iAjjLisjl Cji .o ).a%ll ^-Ajljj v i .. '.;^ 

&j A jle_y) . A \ a i *~i$ il S [ 'Sa 11 q' 1 -. ,, -7 1 jla^k qjjlS. v j^a Loi cLojI 1 —q^luq i -.. iqL.._; SaLj^j S i Iro ;J 

•Notoneda glnca o_ / JLsul J -’Ui^^-Li ^jAj <ii<jl 

»jlill_ j A-LLjj _jj larval development ^_SjJl &LJj—i'ji jc. jj*j t. ajL^ jlLJ ! ajL^. J 

iel—jjJb u w'iij J OV^a larva! growth ^jaH ^oj]l LI ijj-iXjlilL (_]S /jOj 0 j AT.ll 

^ oJLijil jl i r'^Luj'^ I .aL, rj lluLt-Aia pr jvJaJI jl ^—aLJJ jjjil gained • i Li o *^Ldl 

^uu^JI ^ ^ ^ jt ^jJ)j ^J_'J 4 UtLL) *A_ic. t ^Lc-^ 1 Jaj 

o j ^jut3J ^jO j^)j\ \ >"i ^unAJ L-_UvU^-rJI 

- L_ ^ jlo x jr jUali jjjll jA j relative growih raic (RCR) j^ul! Ja*>i jAj 

uj' L ft Lax ?? jLIaji 

*-lil_jiiLajla . s-1iLjL»L1i Lo IjuiaIj c-ujioV^ 9 j-^lj ^jLiLLLUi 

.cjiijJ' ^L^d j ji j ji (>jU£ w '5uu ^ ^Jl L^iUa L-^aL CjL 

cLkjjj'yi_J Aj U-oJ' L._L^ j-Q JJjS *J\ l.AJi -l^o'v^Jl JaULllI (j-Q 

l j£- 0 J as a_)VLJ' ^-3 . wiLAiiiaJi J s-l^Lij^Ji A 'i)"\ -til jIacVI ^OJ 3^1 

4 v—iiui j—<u <L^ jJj i c I jid JJ jL jA lLoI . ja-xa. u 4jljiji-_j ^ 'u ^Uixa-ai-j j) j i.> < 

,——kj) 4. .,u5 >jj j i wii^ljj \-i Lajjo ^ j.' 1 j jj! y.\* J^ii aac ^ 

alii jj^> i_> jLi aLsLjjlL o -i *^jl ^iC. /j J.\ J %4a^1: jjxj j.* L^J -LujJ L 9 *Ujl ^J' 


‘Ll^. jJjJJJhAj! CJLu&ll A_ j ^jL.:v djeS.L*Sj jLa.Tliol ypJI 7 ; Lt^J: Ua ^ 4. 'L^Jji 4 vX pj—njl ^Ltl a.^i) 


_ j ^jVifln' 1 jjiaJ'i 

:fL2*jyij ^1t 4 ^j>1 jjl!I jjjIj —I 


Food consumption liW^lui] — \ 

jxt Ja 3 i l^jLull c. bjl b-liJui _il ji ^-.uj ^ji ^jl A ■ - J'* --‘i iLiLii^jll 7 r I’iV'i 

j _a A —iili_o xlAjym. _a Xic. jajJI j f-LajVl ;j-a J-l^ua . £j»aSl SUCCCSSivC Ajj’CiiaJI jUafi-VI 

^j-a ljufi. Ajj^iLall illLiSjJI ^ jliL Ajui;^)ili Ail!^ ajLl j 1 “LaljC. A 4. n I j . “LiAj-all ^jiil 

O^ 1 ^ Ajjlia C Lul^J 1 ■ -I -V ^Jlijljj 1 _J 5 )_)-*-* 3 4^^>*al yLLXj ^4j’ 

non- linearly <iJai jjc. iSAr. slaliV' Jr.« a iiljji> Laipj .jjiljiil ^y» <iLii Cjla'ufs IgJ 
jjjj-ui jji 5u\jj31 jc. cjajij i'woVl Ji*-« (jla ^(jjjljiii' liEXjiJ Jiua «_a relationship 

£_ a jf 'ill « claaljVI 1 - -- 1 - 1 lj f| [ . ^ajlt ^al^jj l^a 1.0 ( 4aal^)Sll _J-a AliX-a A3ui£ 

.prey quality A-^ijill 
Prey species t'Uajjih -t 

^_ll ^3 1 iW L^ila ^ ■ -A ...Jill f- y *cJ5 all jlijj o'l ^3 ^J-ajl ^a 

<lla. Js •Hippodumia sinuate iCoccineUa septempunetata t Adalia bipunctata CjIamJI 
dj 1 —a.je ali—al- $l£—j v i'l i _ 5 k. A_aj^1 ^y jjjU (// sinuate 

• f° T * d® ^JJ _5^ 1 “ j' 

:A*1^J1 >»x 5' Jilaj ji-ac-'ill (jij jaJJIj p-Luu^I ^ variation ejjliUI -V 

IjlAj . 4 &\'\-^ s, li ^ L^C.V I ^_9 Aja ^.LkiijV^ CjV CjI j\-fc ~1 .o t_fll'tV) 

dx, _A 4_^=s.l^o oV-i-JW s" r^ i j-o jLaC.V' dl\j&d^l\ s_j _L ojj O wo 

, jLoC-Vi Cj ^l^yi Ju..i.sui 

Previous feeding history -t 

>. 1 1 w u —j Ia jxjj CjI Wj-iSlC' J ^ Ja 

Te nod era sinensis ^ —3 ^^lc. 4 j5 jj ^>1 ji 

\ jit. > /il di —il£ j| ill A Lila CjLiaS ,^ 5 ^- (j-jJAxlttll (jJjVI J 

Sj _ S] SjA d'-_ixi^J vlj^ 3 j ^11 t^iL ^vC- ^Li^yjcll jjJ^A 1-j.i^il j 

,^S - lc. JjVl J-4xJ) ^ di jfi K J\ jl o»li* c>* ^,VC Jiic. r A^.J 

(Jlu^ cl Axil A_i^S LiJic- ^ Ljli9lc. djJi'jLikjl c-l-lC' 


> r £ 





_a ijp—riS 4 _ s ^ c ' ' 1 a f.Lul ■Jly-ic ^j!t i^IL ( jo U jaZ* w ^j 3 '■ ~‘n <n 8 i j L^oJ ^ J Jj 

I IAjLoC-! ajjiaJl <j 2 a 1 J) 2llJal*Juj <La.^I aII La jLaC-i ^J3 C-A-:j^ 2 k.il J La^ . c* 2 »j 1 

-j-uljill J-*-* ^ ^Jc.! S-lLjj 

«Clvysoperla cornea J 2 : -O JG* i_s j 2 Ol_>^>- ^ OaJ 2 y 2 lj* ^>41 i? j 2 _j la* 

JhoxJI ajji ^it jO*--e ^— i>Hkl ,^\ -1> ^ -O' 2^ j 2l3 , ^JS. | ^ J i jal; j + vl \\ JtXS. /j£_J 

1 -A^LaC .1 jjj' ^yi i) La&Ij^i '.Llli /^a ^vxlC- j>q^a Cjjwlil 

^axII J^lix & < 2 >o£ j jj) oV' tJvLi. aIjIa vlj’LuiSo 21 j 2 j j _5 AjI jail JIl-Aju 1 ' 

L- j ^lauA dul_S ^jjJutlill ^,iJa ull ^ j 4.li "V i *> il’\]i c^ijl S jjh 2 v£j . \Jliiojl 

2 —i y 11 a . ujjp. jl£ cLiiVl eC i recovery cU*£L*YI J < 4 - 0 'ill: <o 

a yA\ yS. ^3 Lj a > j ^ jJi tUlii'i yutlj —L^iL..S^cJ;'i v—Jj \Jjl 2 ^,j 

g. 1 ft >•'!lVI ^j\ laj <i£ ^3 ^jji ^yixjl i_ u>u5Lftl) , _l5Lll j ‘Lba-il'o uJsul l-IuJ'A^ 

4_j.-iilill Jj—* A£. .^i Julllll , jaii C 0 I 9 Jji Lg£ . 'XrtLS t j'A ^ _2 

C J—^ ^ 9 LJ 3 —j'i <jl ^J1 '^U.2^ tf 2y> <jV 1 <c. r r A%^ajl ^3 jj^jl jili ^j-o -JLia^ j]! 

•MjJ' j^V' 

ji—^— 9 yi l^j diLs j2* ^ 3 j^‘ ! 

2^1 -“ ^- J — ClVI ajlA ^ 1 & ■ c^-U ^ji j'-t £- y Jl 

.Jib i » ;i-i'i i, -'' ljj| Notonecta hoffmam <^jLll aLj! Oj^! sS jII jHu — Jll»i! 

Non-prey foods (>ljiil 'Jtt -i AjjiV' _0 

_jic. <j^ijJLj l& y±, J-o£j jl diL^jHi-all it* > < ;1t\mTi > ,. il ir- 4 JU. ^_ a 

Or ins imidiosus j —A jVI j —j *—ii—iii—u a— Jl«l j —<1 -o^j—i!l j _jjil 

v 2 ,i_, v J ciiii L j-C ^ u-\*J 1 o Jc .ColeonicgiHa maculate Ai*jl ^jlj tfAnthocoridae) 

j—SI ;Jaii A ;i i «i l 3 _»ajjl j* ch& ^^ir. Uj-aj J’uaSj Blepliaridopterus angulatm ^aJ' 


. lA j^<4J M *■ ' * * ■'' j2i 




Ai- ^jic. dli'jll j-a*J) 2xi 1 j ” 1 ; Ajj ^oj! CliL ■■ ^j l 


lj a CjSI^J-^il A_a—Jjiil s —Jajl■>. i A-;*liU>ll s jJiilj dlDj j j-al' iuil (Jllli^' Cj\ 1^. j 21 jS 

2 G ^j C. L.—J^UL-O ^)2l L^j^i q , jl£ 5 Ll^utaa ^ ^U*|1 LA ^4J —iLiSl j; Ll jUla 2^^ 1-1 jC. ^iil 

,2i> AjuJ^ijLj clijjj cj'Jjjl 




A*.i ijjLJIj A.uiUV, Cl) 


Host size :-\ 

Fdiobionts Iflilje- Ji±t u ^1 ilAjlihl 4JLa. <ji -i 
jlj__3 v JI (2_li£ jlj .?.% ■> i^jIjij 1 ,~>>^ JJ^-j i" r a] ^lll Ajj.iiall £-!^jVI jw ~?~ £ ' ^-°'- 

j -r. jJiJ_J C :\ _ AiaUi 4_iLa. . Ajd a) il jl CjUUkll AlalSlI 

A_i3 ^ £-<• UAaul eljuuVl (Jajla 0 * J j 

ia-ujU' (>ajJI ^ .jJc-' Trichogramma evanescent ^ tUiiVI Jj** j'jSj 

jj’—jj V Bracon hebetor JjiJaJl iS i Uiu . ^» a Jt jjjSjI j' jjii-all 0 u»sj1I ^ JSIj, , •>> -w 1 1 

j—4t QJ}— IgAjljC kT.jj.gj ^jSN djUJaii^l aJLv .Aijlail AAjJl 

^—j)) di\— j l jft i a ll JHJ1 Jjaui ^confounding factor ajj^k-J! jy>S l .j-* 

/j^5Lj ^Jut ^liijj ^JjSjII AjjJjsJl Cy* ^aLoJ -lifiJjaJ ^jl (JjIjcII iS _^-qjJ 

flj ^ jjttlTrvqll ^jjjiadi JlSj . ^ i _ 5 dr. %-lij jL3 Si JjIaI) 4_LjIS] 1 SjpdJi) 

.Ajjlc-tJl ^jla Vi A m l.a^. jSI tmass 4 Y&W ^uJCij A_i^.jLiJ) oL^ULcJi 

Koinobionts IflilljC' Cua j V ^Ul t^ULakli ^ -uj 

£ ajloJl (_^iil2 t-Jj • AjjjuiII ^3 L$_1j1j£. J^,'mj t dll ^£1-^1 (1 j-: <c,^ A ^.-d) a^A ^j-3 

~ ^ ^ . j ;" u«u jVI AC- Cj) jljflln ^3 aJUkl jJ-aJi 3 

^J <u}\ c- 1 '— _y^ ^ vlj jliall i. r U*rfU ^uajjil c-ljul JjLxJ^ 

J.1 —**a j\ c->A— *J) A .. -.yiSsj AjI-1x1 JjUjI ciSX^luil jjjj l —a. JjiJall 

a^jjy Aj-'^aj*^) AaljiJail Lille* ^JLaJl jA LaS A-lIjlJ La'j 

t Aphidius er\i <1\^. jl*.j Sii .4^cd n\ \\ AjLil^il ^i jti\ ^jk Uj'lC- JlJI 

J —o''i^ .-^a. Jjj linear relationship Uai s?.ji V Ajl Ventnria ccmescens 

— S, ^—a linear increase iJni. SjUJ -i^jj ^ji ,j-« ^i jib r-Lja' aIjIc. q 

V zCjt-i a! c joiV I (Jj 3 ^jail ftsU j (jjiiall % ^jjj ^jjc. yiil 

• s-Ij jji 

A _Jlcc. jjj _(jl Loj i (j>*j ji ,c.Jaj tUil ^'-*-1' j e'—lj'yi l jJ_i Ai'^jdl dl >'-dj 

J _ -IC- A.— ajlc. jl lOjJjSl'l »lia ^lr.l (J.k-»jl i_jj\-«Jj A-a-tHall (_js J«. 

■ non- linear •* ■' 



AjA A\ 


Host species ~V 

lj__lj Ajjl-iiJI Lfc^pL-AA ^3 fllW? (JjI ^*11 4j>r'•fc .oil y^J\ ^jl A_j ^L ji. ft il i \a 

3^ ^ Q . Ajlc. ^JjIjlI^ £■ U*J c-Liiji CLijiilij Jjl *j /ja A_il3 

—^jaJI JjUJI v_£uaIj Tvichogramma evanesce ns <-&aj JUJi 

4_11^ ^_3 1 -a.~u -v ^jjfL] -il t J-lfliail A9^)J AjjJajj ^3 yAii Ajic. {jilad-all Aa WVl 

a—11a. 4j& Loa _>j£VI Anagasta kuehniella jjaujSM ^)Auil A^jl^a ^usoj 

. p ^ : r Jli) Uii \ Sitolroga cerealella «Jil jp ^ 


*LVI 




JJ1I 






^4 AjjU^4 ^IaaI yJp JjaJI ^ T. e vanes certs g j^il l £AjI ^a djjlijJl (> A :f) JiAu 


j— b 1—^—a controversy blJal* ICUa. 1 ^jl^-laj yj\\ j e\Jtiy\ J ^*j olliS 
—j ^—3 ^col! <jl£ (Seclionidael Telenomns lobafus Jiikll aJLa. t ^aa . JjUJI 

juI£ AajIjII J-«l jl (>. ftjllj C'nysopa < £l>’ 1 ^ ^ Chrysoperla ,jA 
jj.—£■1 ) —j' ^uaj— J w —£• '—<f>~> j>^ •L.sii j (ji -I ^ji^VI ?• Ijjl ^3 1 -v ySl 


■ Chrysoperla 



J A i! l'*j ! j v \ \ Aj^j}^U 


Toxins in the host's food 


H JJ'jlI! aJc, jj .'i a il ajLluI (jk oAal jIaJI -A 

plant 


^— ic. jjc. jiju A] t_g jiVia il AaIc ^Ajljj ^aII djlilll c- _jj j! ^ 

\j _ Aj^fLr AA jl ^ j.u-k l» ^a-2k ^1a- ;J^La. tiy* j pLlujl 

JjiisJl; Ajic. Jibi«II Helicoverpa zect JjU3I aaISja AajJj Ai*a .<j A^ua jIj* > t i;»-■ i 

S-U» Jj Ajj'jl* >—i*»i l _ s At ^j3aj A^U^a Alu )J le (lchneumonidac) Hypasoter cxigttae 
kjjii Jjljc. suLil! JjiUl -lili jj ji ja.j (^laUUl sjslI^lbIi alkaloid u iomatinc 

J a la i kiiLi Ayr ^* - k-tl i^-Lgl y! Ajjj Ajl^j IkJ duij SaLftil ^aa a 1-^.. y .. , ivA ^ Vr 

'j _ aZ. o j _ji c _ i 1. >ij Ojlill (j-iar Ara. j AJ3 j .jALa]' oA* j* Ajllik Ajjj ^ Itr ijjAA Jjl ^c. 

- C- i ;Axl! 

a—M e. tdii—£j) (ichneumonidae) Campolcta sonormsis J— »—«i j' clki£ 

,g —9 cossvpol JjJLiijjaJI iJU <j* Aljls AiL-sj Akr ( llciicOWpt! VilVSCCP!) 

Jj I 1 ^j2 vAli' kljji AaA oaLgII . "_y. 1 I AiJ jjfajiJl Lai . Ajr-Lu^all A_uajI 

.Li^-Lo 

Superparasitoulisni Jilaill - A 

;! AA'uliiJaj: klLa a Ark I a A < l~> 11 auJaj Aji^)Lil! i ' h . i l l 

AA^jj Vl ^ Jpli’: l kjla - A ilr- JaWill ji_u Jilt. ^ Ajt 1—o.a_51 k^jLiLilall Aj^ 

ALrl A A i - A il i AjIc. Jiln'ill ^jjj-ku JjIc. J£ -laiA aAal a 

— :LjAlo Jaotjc. ± _j}£. Aal Jiljtll , ji sur\'ivors aJaUI 
• •^^kjL-k jl (Jiklj A^gk+ aj! ^uaiill ^ISJI AA*JI — 1 

. Ajic Jilsul! ^'kkkill .Jr'kxJl f k>A ,— 


r- tl 1 .. 

Jd ^JjuUJ ^—fl cyi^i 


j5LoJ ^£1 Jl j ‘Lii'bUl Ajjafliajl ^'u! > “ il x jlj iA 1-A 


Solitary wj U l y i la il ^ -) 

-j _jjj V <Gl ^ ~u <c>j 43Lii ^.ic. CjIaJJ /jl 

jual j.—jSjfl —A j-Il- 4_Lslfiii wi'jiiilall jCC* ^j-<t J55 j j 


^rA 



j| iuI A ^ ^ .*1 1 


supernumerary larvae —4^41 j\ -a—aa*J 1 j' LdLla V 

_j 1_*> aAv_C- J^£j ^1 tijxJiXJ J AAc. ^-^a3l aAjlJl ^liuSjj]! j) 

Jjj—k-j ^__ix9 . 4 _jj!^xj1 j4 > sh «dl AjujLLq 4»aa£ Cjm N ijfl*\ > .u ^j 1 ! l^Aa 

Lepiopilina J—J —*\ j£ J ^'—« a4Va—II *^j tJLUlf 

singly parasitized Jil^ili ©Ajia JjIjc. ^ ^j'^UI jJl wall ^wLji^ ihcievotonw 

^ j <) iLj i_4Jj <jl . jJiladP oAjl^Aa ,^>il ^c. ^uo /jji L a ri . % . ^£1 Jj£ 

t JliLcJl Jaju- , <4*-^ 'lS A-iIdJall (_>^*-r OlSjJ 44LJ Jc- AjI JjIaII Jilalill 

Mic.roctcuius j (ichneumonidae) Veniuria canes cens j/ijaVil l ^ ujISjj 
A —t j—c- J—ikill dAjI JLdl ^ Ua^u J_jiai tiaj (Braconidae) vitiotae 

Cardiochiles nigriccps J—oikl' Jjlr. a) jal (jAajjaj Aic. 4jl a^j till a a . Jikill Sa^<L4I 
1-aH AjIJ^LaIi ^JalaLdl (Jax-a Alj) LcI£ Ajl Aik. 9 4 nl) ^ \AjI JJ£. AAjLlLq Alll^uo ^jj 

Jh<u]lj 1 ^_LLsl 1 ^-a ...1 j 4j'»^ . AALiIjc^ ^3^41 jpsAil oju3 Jau-u ^Aa ,jLia 

^—a jA\ 1—Aj-ai ^—Ic. ft jaaII <44*4 yjjll ^a! jjSj ji aj V koinobionis 

^ _ilxftli 4_a^jdl doi^ ^)5Lva3l ^3^4' j ^ Ia _^aj pIjjI ^Uaii-ual 

A—ic tl i_jl A^.j AA3 .*Lilu]l Ia^LaC-1 ^Jaxaj j^ijj i dAljJjj Aii^j ^AjjiAxJ^ _jAU 

Aji J) vj —a ^AjI^aa 4 a ^i) dAjlI ji daA3 o.wl j L4 ,' L>^ ^Aaj jjA 

Jj!— »-aj a! j jiLul^ SajIjIa Jlljc. jjUII a_jill ^_i l uxli j,;_4' O® >1 /?/t/Wi//.v c^nv 
^j—J —j*-aj < singly aa^L 6 ^ 4 k* All a j& i %' : 

j_co]i Ja—jla J J vi3_« A^Lj ^>-1^ Aji j-L-aj? A3 <£TO Wth 

a A. ji ^jl ^jjjLil! AHa^ aA^J lJj.' q rt ' 1 ^ 'wa-i^j . jJUJ Jjll'i 

el * f\ mj ^.. > a ^c. diUl -wlAiA.*!. J ^ a.iA Ja^-o aIaJjj J/lLu!! 

A_3j lAA . CjGV 1 j ^)j^Ail ^A-Aox.41 jj J^uli v_ ,-jp. jo-ojll 

ft AA Jla ^ij .AjI JaaI! (JilaAlij jjUj ^ L. IlCteKOlomci J LAaji jAA ji :gyu~. 


J iWA 


-ijjll J^uil [^uakj / tAyj V .v jl ^La'k£ ^,uaJ j*aJi Jjl Lai •ViLaJ 1 ' 


j^ijl-ikkldl jic* AjI jlojl a^)ALtiJ U.Iaji ^-CkAjl ,Ja>i _4 jjLij /piAJ . Aji j!L^ 

.{muliiparasitoidism aa* 1^1 JiLAll) heterospecific supcrparasitoiriism 




•w. jiLdl j '<h\ '-i 


Gregarious .‘4ac4 .vsdl Cil jljihll ^ — u 

. ,,’.1*4.—J ^ '■ T- A lhfl!-ili jjJJ A^dlCdl ,aJalx.U (jl ^ja 

_3 AJl J 9 i A_Ldl^il pLCy/l (_]■! » a j j-di ^JiLl 3 .Ijl ^Loil 

Cjl —lul -— a Jj'jJI 2j3jJI Ai'jSlI #jUj j Cotesia glomerate Jd^Jl aJL*. ^ 

Pteroimlus J— : vaix?l ■* ic. plduVi eU'- 0 ijM* t ,di*i'u ,J.' iIa^. Ala;..u a^.jAj jd' 

Ale- Sa'oj a-^Ji t>aalji: i?a.y V dla£ .iaLjS' J*«j puparium 

e—a jjiujt lit, ji _yj Pier is brassicae JiUJI .^ic JikLJI C. glomerate Jjiiall J jsl 

• Pieris rapae JiUB ^ie. oiiajl' .lie. 

Parasitoid life- history :»Lp. jijjd) ~ 1 • 
_^dlj l^J ^ajaj dij^ idiobioms '-ttdil^aj Al^umll CjUiulU Cjliisbii.yi (_/->*} dlis 
ol—Ji ij yiob Id.j tc-'-dy !j j.dL (jlCj koinobionts 

-‘.^Ju Lc i CiLmiUI 

poorly concealed a _<da-JI Jl! util Ciio CjUoiia.ll ^C w Chlu'i AiLcia. J^ls j.—Cai 

.^yi y'.j> l^Jil jC. jj£j ^ill liili Jr. 

(■aLhS]! i Jjjil II , * ..*3 5 w v«^ A_l&il t jC ICtSj j^jjLll 1 ijji y _U=LJ -V 

1 — a —C—jLLkll j— c- koinobionis 1 —aIu-J* jat CjULikil 

.larval ectoparasiloids Aj^jUJI asjjji CjULiia Jl» idiobioms 
lil.-lj jc. temperate Jj'jdi ijeii^oli jialCall ■._ili l i il-i ^ Ad— j! _^di i Jii ~' 

■ tropical regions aj$_£J$\ JiLlLill j 

<k jJ ^i^au!' Clsl-li-ilia j^3 l* 1I‘. /_*vt ^wauli sTjljliAJn j-oa3i a^pi JjJ=xj " £ 

j jAilt A a jjM jpU ~*uj 

rSjl^aJl \ 

cLidyl Jj*-» — i 

_«j_ 5 A_Ji jICj 9 i jCJI cjii Cu Jil Cjl^pdl ^JLila-jC (j>i jjAli —i. ijCa. JS 1 

•(^ * :F J1-) development zero e-lciyi g- i j a^ a l U CjVIsuI 








. (^-3 ''Lfljila ©olj^V w'-o^-S Ajiz- 3 Jj ijl ifl ji j^J! ^_Id 1 U-iaji •.i]ij& 

non- linear 4 —eLlj^fl J^aaj ojIj^I CIAa, i£AjuH (jla 

pLiuV' J- 4-0 jji jjj La Sj lit ojij^Jl AoU^^I ajiaJ] relationship 

^_JaUViV .jl jl f^-wj 5 C-il^ j- k* Ajlv*. 4j£Ac 

J—j 4 jlrv j^c, Ai^-C- Sj s-ljUjk j- £'UjjL> jJ JvA (?.lLaUVu -Lujj^ Ajl 

jii ojljaJl ^^t'J\ ':%!] SolJI cJjziljS eia^jj .sponentially *L-J -o^-c. 

, LgJ S ^jJa JfXl S—A 


JJJLJ ^jC- ^JAajUtJI uLlU-uil i j-Q ojliL-i'yi />A A.lik.j.Jj.uil ^ ^ ^3 J.lU'wJ] fj&AJ 

p-l j ji —ajj|j 4JalxlL>]l Jlil^l aL^-jj ^_9 jpj-iii "t* jj$ ^Ac. ojl^vjl 

**-J* j$, * -iivVI - ji ^,U d j La ftjlx-jj - Q V ^ 2»]1 ^LAj-ojI wJLu* j ift j '^li' -iLilall o\ jL-i 

._2_A-iA ,*-* jdl AiLca.uA l c—^jlfLaVI "oA-Lla]| ‘ 4 ^jjo£j (JjjaLiA ^j-a 


tL -** 




0-—_l l£* p i^j'i ^IjA /jl5i ^ L« 11 \jr^ J * C- *^t*V' ©3A 


iaj CJj>^ ^ ‘-r* LAjuuJ ^ HiaJI o^l^kji Aa^Js iJj^ < >( £"k ’■$ La ;*tL^aVli 

_c ( jc. £CjLjJI Aa=w<E^Vi j . JsljjAjLkila 


^-a -U^Xjja al ^ 11-111 ;— K*n J j ^Ljv^I ^ j>J[i_kJil p jill iu£j 

£-* A-<iaU jjlS ij 4 j 5^. ^ AiJil£*oJ UjjjiJlS ^_1- Ti/^.vv.v poll Ulus 

lIi—L ij i-nuJ ^3 L —3 A^oAal ^_Lilu-wj J ILltw. LfljjLfc^j 4 _^l_uJ' iij )iall 

J—ii i^i—Jj J >— 0 ^Ic. j L -ftj 1 s-M 4 x>ia-^ • -e .11 >ii a A-ll'j»Jl LJLii p 

. Ia j| jjloiJ Aic. 1 3 a. ^-Jlc. <jj\ j-iV 1 4 j^l-aji vJLia.\ 3 L*j 



AaLilail <JLi\ jajaJI 


i ^__ii j^AlL dljV Ax_A y o 


L>r 




- ^ yi 


-5i_C- a i _14 n 


>j+—r t>'‘j—^'J • -'-• 
4-till <i ^-lc. ' Ajl 


— -LLjol peaks j A-. vl-lal-ixiii A i^iaUu,!? 

Copidosoma koehleri Jjilail ^ aIjIc. j JjiU: ^ jj^- 

. (Jm^IjI kvJi ClAjj-i 


Growth rate : J-is-a _ *j 


^-ijkj ^jc. -" i aj d)l_L^I jJjl 


A _ \x\ y^M p ui_ejl3 'J.-Ijw o^)l 

i—z^jjj j—*iI1 J^*-o ( jjj ^JDUil ^ .growth jpiA]l Ja 


Ajla __kc. l& jijlj 

(_^Ail -'.-idl - jAZU 1_S^ dlL=k._p f'lijJ ,*-A 

- A l U-^. aXXjlj J JUi 

Consumption rate tiib^lu/VI Sjl ja!\ 4a jJ <j-j 4&jJ! ~j: 

t ^Ic- I jpjl-La ‘^jTjIj ^aj] 1 e p LjejV \ dlV^*-o J*- ^?-jJ J> y '-Ab 

ol 1 a 31 —3 pi ——^Ji In y jj . uLi l ^k j^jp iJ Cj^“H 

Jj—*-« —k jjj—j —A ^——> ^Llilj Ikj J* A % j -1 ,*-<1 ^j*; IjaLujj 4 -j.a.wi^JI 

1 lialjjjl 3 ^ * 'n 11 ^ in3^)j j] ta j C' ^k J^La k 0 dx^> j *U \ 

. plj-’Jl /juj o-jg-ajl ^^3 

r^^V' « « uk il J^ijxJl -Y 

t^A y -ill J—»-<» 4<1 a^ 1 L$3lj-k (jLa 1 1 ia i?j jlgJl cliLk* wi l -S jj 

ju ^ ,.^yi ^k. ^>u1Sju1j ^_i^x4 l^Aj o 0 ualk ij ^»_>i 

^ j-ia 1 k.jl p..a 1 i-u' JAjla t -aL^SW '^\ a. Jja . j n a %'<A.yJa j)j) ol*4 jkoll 

vjL. jljA/V.1* ■ Ji\ i Vi /jl ^ J ',^.ftj ^J-Ui)i 1 9 1 ^Aiil l_4Jt3-li '^LQ *^J ^ll 

AJ *p -L' * 'i J!- wjjk '•■- J \j£' klj- l^TiSAi 

^ualiijl i_Ll—U 

Polycmbryony in Insect Parasitoids ^yikJi^LLiiJl ^ j^ju :UwL 

j—jc. jjlilil a- ciiliLi-oli Pclyembn ony ; <ls.'‘il SjaUi 

_’j—« (j^ yiij j tLijji. i _)C- <jii.ljJI dl lAaila Ji l^_j j._y.'ii ^iil _j ‘UjUuIi 





^_ft 4 dl CjI _jUUI J>x iaA3 L^yAa. CjUjIx AjuJ ^5 a^UaJl oAA -lL jaj . aL j 

Jji££ ^pll s-Ljbabill daa JLo .Plalygasteridac IjxL j Encyrlidac iBraconidae iDrynidae 

a jAv_Lajl a Aft AaJjjj . lA^. ^y -y ji ^j\r bile. 3 j-all 1 jJi3 L AijJ ^xYI ,*-s- Li > ^ %-i^YI CiXxL 

cjI -Libll daa jjSu La LLx . Acridoidea • cs-l l aLlc- ^ (Jji aL d ^L. ^ L» ^ vj 3 Xiii 

4 1-1 1 3 Jjjyll 4jjA*..a t^-c Y — ^ l^djla (_g J.a.h Y ^-3 ajjju-n 

_LI j ^3 _xa yLi_Ljl <JjY - * jyl -jjLLxa /jXabuijl jjl ^JjLlII JiJ A AjJaxll ^r_A»L 

AjLIj ^l^.I^_j ^ uL yx jya A AX v b^'i aljj ,JSx Aj ^jI Axj^I l^Ax ^rVn\ olnx ^uLu! 

a —aLiLL La sill.: a*j j ^Til polar nuclei *UiInll L^iVL bl*JI aaLlL p^_La 

j_ a j_ jSVI cj^ll_ j a _JL iLkj^ -Ljj^ ^jJaiM ^.l>i 1 jl polar region Aulaidl 

Ax-jljJl si^ill Lai r.A^±'j\ Ajuiig yy&j ,j?a 3I trophamnion ^Ai-aj! Ja j\\ j ybl A*^}yJ jLlu* 
JA\j embryonic region 4 xH>l l -LLibl JjjjSoI ^ j^LjiuJl ti iL ^ Lb Jl 3 JU ^J1 jLxb 
1_« 1_Lx. Aju^jj AJUla AbwalLL;] AjnWll LIiiaIi il jj ^-iab .^AjlaIi Jit jJL LLj La LL 

J-IJaj j_£Ai-dl L j^a c, J±-j Z\ Jl ^JS LLj Jib A*j ?Li i, jJ\ jf ^LuAjI JS /uIc-'ojj Jj jilL-j 

1 -—ft J>L-A J « ^ys kT J ylxJ! yA J Ll'x- . [Ji 2 jul*ui 

—LiC a y ■ ■*-Lya L jiaij]l ^ Ju_i Axj^yxit aJLllcJ' sxLaLoljV 1 aJA a •J.jj.a.j Lc LiIX 
^_3 Aj! ^ ^ S \ ^ <5 j < JULali >^ 5 ^’ w^aLoll ^^yl^wjt ^ualJ 

Ll — ijA a — L j 3 0 u^f—j ^— lc. JikL ^ LI C oyj/V/avowci clesantisi <^ K j\ JAxla jLiL 1 LL. 
j iiL ^ 4 i.^.L^L3 ’j j 4-jljj— ail sJjLaLLj^ 1 sLA^j ; T /yo |_Jl5LA V 1 ] i-i ill 

4 —\ jjfLL Lllx j^lilj t(tLV ALixLl encyrliforni ,jjyLVI JLL 1 I ^ J£j^ 

^L^_JI ejaA^jj aJ ta^yALui axj s tiLA.a ^JfLL i yjiLL jiuLi j tcLL ap ^Lo smlk ^L 

— \T:V JS —Jj jj—^JL l ebLLLjVi 1 a£j (TY:V i ^Li jlaLj crumbled stalk 

^Ll iLl 'l^o3 j,§ Li j jjAlLwu j ^ T A! V L^iLs-.* A —ifi!i Jj\x ! _jlj ^ ^_jl 3 ^. Aju . | Y V: V 

chorion less & >Li—a ^JjAj ?r u-Vi j chorion i^ylall •‘xkaj ^ll LH yj jjLyxxjL ALLx LujiLi 
Aix , ^ ^ ’ r ~xil aALj>il j pLxkjLU s jLLli LL^ r ^ L^ \ ^ 

^—i 2 $ —3k_yall tai body ^xLL aLlJJ^x AjJai.) 4_ilx ^JqLi ixll ^JjIjuI -.->.>1; i 


.(V:Y £ J1A) 4]^jLJI >JU J t (V*:Yr J^x) LxLl ;^V' £ 




4^ A.W J Cl) ^ 


jj_il*J) jj^ra—II jj jSj j (JjulI! Ai^>d stomadaeum (^a-d) AilaLd -u^Jdl ApUli 

j—_pdl ^jjoll /JicJl ^ laagj pp^JI ^ 'pjjJj -l-Jp \4jli o^iUI qa AipS/l j pj 4 xj 

_.dlaiJI l^jlpLpj j^.1 ^3 D^n^Jl AlpS* I aaA lad *|tr|T — V » 1 T*Aip*il aa*j-dl pdS 

i”\\y^ *\\ /j _ 4 A ‘..lOnll ) pljjflJ ( ^j-ic- (J > ' lg_il UCi fc^lAAjl pupil f^yt ^ JjIjlI) q 

1 Jjj 11 (J,j4KU ApUJI AipSf I j I a±j Lq ldl£ . ^ r Y; r j£d^ JjUII Adi 
, ddialS jl*;ll j jCj-tall ^ 4fll-ii a ladj ddldl A^aldj 

,* >.fn ^JjI jp'yl _p*jl ^Jl JjUI A3^j (Jj-k-aj po Ullc. lJjVI p*J) djli^pj 

. Ajljfllrdl CjUi^Jl 

^—2.^ ^j\ —J) j-axJ) ^ \vt il ^tLdu ^pill 'JpjaU (JjS/l djlijj AjCij 4 jC. 

j 11 La-o (J_)i4 /p i^jSl Cxj o^aj (J a i<u sjjCj ^allj ^ Ac du 1 A a*J Cj^/I^JI ^ Sn* a 

C^-'-P JWp *l 5 ^Ic-J ^A-pjCaA old^ AjI^ljJl 3 J)frpVI <JXo Ad^lail djL*Jl CjLjjIl^o 

.Auud^jl 4dlj$Jl CjlpoAilj ^pjl^J) pupil jlap '_£pu <j-a ^-fl-id Vj (*cJj ... ^5-^- 

» 

d_ jLjlSI cLiISjj ^'a,^ Vi \^j| jil IgCli Jjilall Cdlij jj pd (JLuSJ CjC. 

ui^_Si cic. .defecation ^l^pV! lil^j (^jjL=J) ^^11 Api-U i_tl*Jl ^J] 

^ u -j»jj . jAj prepupa ^.IjCiJl 'ua Jj 

(j) Jll_iL L -a ^ _J (_j^l ^_ppul AjScj j ^Jl ^JpJaS) ^ 

i_J_2 ».)^ Aj^oI Jaa 1 ji^k ^Jplall Jfc ^a J Ij j j uj a l*n>3 ,^-i] J ppj 

^ j !li£ jplfu dip JjljLil Alp Jiklj (JjflJal' J djll jj 

—j ij^slj—dj mumrnies cliljl—^ 1 ] JjUjI CjISjj Jpdj .Alxi-ii protuberance 

.(ri : r J <JL) Jpp ^eCA JS*5 ^ JjiUI ^Jic 

J_ic- ^ ^ lj.u.1 *! aL^L 3^_)l9 Aip^f 1 3J IxILfi CliliLiiiall ^.2 ^.Ij^aJl 3 ^jj3 joi*’ i 

,p°X 0 Sjj y\. i ajlj.% ^pjj Cic. >ilii 9 ^ ^jj ^ Judj V 

j_j^jJa [ jc. Cl^i ^ ALaldll dll jda.II I ad i CjLiililal) tAY\\ ^^a*]i pill jLdSJ Cic 

.emergence bole r jp-11 (‘doadallj Sap o^-) pp ^Jp 

^L_p« pSl ^ ^7 jj- - dl c-ijiu aac [Jorfi) . daUV i 1 ^ a^> 1*S ^3 V y £ j^pJlj j^all Saij Idle. 

r k v> J^ J) 



A \j. 2 i »K » \\ 


.v* 31 *' .. .. 




..-'V " .• 

'ni* ■ ■ * 

V -’•*> ■ ■ 

•V - 

* -vj*c 

. V’ < ?• ’ 


-j r» 


L^a-Jaj Jjlj C. desuntisi JjaUI * : t Y : F Ji*i 

JjUJl 4.*alU Jib 5 J*1 Ll4 



3Jis-L*i -i*-j C. dcsanthi J j fc hl l A.*Ia n : T i :T 


JjUJl Oiu Jib L^juJaj ^ 



^ -*j C desantisi 4-*xjj * Y *\ :f J£-i 

JjUJi 4 -<vj Jib 3-4 CltU- 



^axL4 Jij J C, desantisi Jj & II ^ l u : Y ^: r Ji*£ 
A^msUjlII ( ST) ‘ o (C) 



3^c-Lx Jju C : T f: f JUL 

JilsJl A Jib L^JcJa ^ 3-4 


c;. 

h >. •. 


C’ 




rf> 
■ „ * 


r ,»■ 
u - 


t -*j C. desantisi J^iliJl : T a: f Jl-1 
Jjl*J\ <Jajj Jib l^juJ a j 3-» CAsL^ 




secondary :TT:T JSJ. 

j^nJ) C. ik'sanihi Jj a hti polymoru lac 

^ju (s) ^JlUI 

Joiid! Aijd] j]| 4-Jc (lIC) ‘ 



^ - - , . 

* v wT 


secondary ^<.** > V i :TT:f 

jA\ j*jd\ Ji'j C. (/esaii/i»i ^ poly morn lac 

^-.u-yJl (FB) -.Iil-UJi CiUjJ \jjL\ j4i Ulilil; 

. JmIjuII ** nnfllt (ill) 






A-S.-V jIj-IaA 



asexual ji 4 AijJl :^o:f 

.^Ij C desanlisi JjtthVi or del under larvae 
. (JjUI! aL 9ijuit jUr-V' JiL Ail 


j-axll Jil j C desanlisi j : t" i : T* Ji-.i 

jAilj ^j-JsUaJl ujUjJ j^iVl ^3 ji21 

*1*jW* 3 d jjjj J* j' .*4*3-® ^ 


Jjiiali 


\v*)\ iAjL_ 9 ^)aJL v.Jg^_ jlj La ji ^_5 /vC. LjUlifiJali Ac. j ^AA 

defender or soldier larvae pli.1—H <LjI— lj* J asexual larvae 4 >^> 1^111 jl precocious larvae 
^ ~‘i-*■ lAA^^. 9 »»■; Cjli ^aj! aAA (Jj-o j . CjIs^ajI Y 


>aIc L 


LL 


4Ac j.uu La jj Jjl MjaLali Ac s AA lj 3 ^ I 


'S\ 


^j \—ixill l$JS—Li ^—a !—\jiL (j —c LjUjjJI aaa jj-Lu .extraordinary attribute 

4 jj£ L] jmI I^S^LLiL liDiSj 4 JjisJI *a J=Ja ,v ^aII serpentine shape 

^_ k !_-^La ') ‘A.Lkui^LI jjlii jjt t jc. Ljajl j iAJJ L^ji LgS c. Ay^IaJi AIjIAjjJL) Aj jlic S 


jl , ,—JjVI «aj) _) ^3 vJ_l!iI (.JjiiLdl AjAraJJ L^_i3 -j_c£j ^.lli ^3 A»J jlu L$Js ^5a 

j—<ox.il AaIAj Ju)L*Jl A3 ja ^A ^jjoswj OlijJI oAA 4 h%^La ^;iLoj t.ru^yLoli Aic . ^ ^jllL' 

— 4 ’ A jjL>j j-Aiil JUl&'i AaaoJuxII .^jjiLdl iAjUj )j iJi jm^jj Air -j , ^.AN'I j ^J.I ( ^9^uji 

_kiJI Alii_3 JAj1 aJ^jojI^j fclUj L.n jl O^aj <Lu>uaL>Lll iAA /iL9 4.^jilt ,a^.A^ji 

^ laxlll j- jaIj V 4 Alili J) LiL Lai ; ^giliali ljii^>al ^ Lia.'j j j-aij i^ 1 *' 

. ;Jl!_*-ji (J Llal] <Luiuix3} j, jzdj Aic- LJ'r. vijo-L' (Jj jl ji* <LI 


^yiC' Axil j J j 9 -ajll Ax-uia <ji LaS cAAAj LaIc- J.Wa ^uc. AjIs jjA\ -jAA ILlLq ^jla ^ 

.A ^ Ajr-'3J Afloia g Ljl3_yiil wLLij Ao*jjUj.V‘ *Lj.L ^11 jiuj , ^^i3.jil 'll ^ A3 
J—-^.1J Jjilali A Ai'Ljaik LJ I Ail c Jl -v ^1 a> ^3 ^A Lo^3 . -L.nilj-<J) LjLaLiJbJl 



*1 . iftAll j 4 i^ 11 


LaJj dlLiloliall cAA jLo Jjji ia° X S 4^.jJ ^ X • jj£ 1 ^ic- y* ji ^yllil j JjLdl 

<3>L*H—oil ^Ac-j 4_il& JfiWbll Jjl*jl 0 ° f jl AjC’li^ll CjISjjII 

^ — it 4 __jl ,!■■« Vj t ■in.wll diLoii^jai! ^j^-»» * ^3 4ji 4 till j ^ic. Lmj , ^pJ J^ila ^\ 4 jsuJ 

Glyptapanteles pallipes Js^» u# intrinsic competition 4aU.t:JI ^■u-' 

Uj$Jal iTricMophtsia hi JiUi' CjISjj Jib Copidosoma Jloridamtni 5 i>S/l 0^*i« J*iLll £* 

C. -ia_S3 ^iaxjJ Cl: jjpajj CIlaJ jJjilall 1$ jlc. JflJaLa dlll£ CjlijJl a^>. Jjl 

J^bU Ajc-UJI LoLaj o^aJoa CLulS i jj 5 ^jCxli J ^ ftoridcunun 

2 J jjj J 4. J~y L\]l 'UJllJI AxJ^p a1i.=* T-jlSlll t _ < pali Jx-a jJI ,aJ . 4_ir=*Vi ^CjuLuI 

j—jLl! 1 dj—5 jj J—ib C. jloridanum J—jiUlj Micropietis demiiitor j —i jV' ,_ s i^-b-]l 

0 —« bl ^ sjjac 1 C 3 I 4 J& JiLl*!! Jjl*]l jljil jl ^-j *— 1 Trtchcplvsia hu'Utclens 

J—yiiJi C_ y—iji A- A*Xq.A ^JJ »AA ^3 > .. _ li>.4^ .;_£ jc. JJj 4 C. jlork'uinum -CjCuJI J ji 

A_oii jC ^9j t;_£_>^ A-i^blj ^ja . 4JlxS| CAdJl ^ ^ll! djlSjoJ! aJo-u-1 yi jjjjii.o/1 


<J St (jjA jj Trichogt 


nan n ? <7 tn y.7J escens 


'S AoCauj .1 jL_iia U «1 C.>j 


A- 101 —la jUl ji A— jclsJi sljiijJ’ j tc-jLIli 3.'jA djj j^, CopUlosoma ciesautis! 

j Jjic. (_3 ftfl-ill Ji >j JVulU JjlAi JoiU '«AJ^=w^oj Jjl*j j 

. dj jjlajl J„-~ w ' w ‘’ A ola n 

kill Aaln. (JilrtlLJi J^,1 c Cj15_jj Jj 3 idjlajJl ^ js»S]\ AiLiiaj]! Lai 

^j—c cj i.1 ^!l a 3jJi j^a A-ajUli 4 -loi i> :l A-Luiili j)-a a j on ale siblings 

_a! 1 Ji.lj Cya a-o a-l^.lj AoJa^ ^Hji A 1 CjLdiiiall AiLk ^3 . JjLjlII dil j^o 

C_)l J) C- J yk A_Lo.Luj V y I 1 j,j£j o!a Cjli J^ll J;ti \a jll 

Sr \ y^i\ <]L=t ^ Lol jjioJ! JluJl Cjlijj J^sb A^b-dl Jr^ 1 CJ ji=x> Juoa 

4, (jji 4 1 . U.^a.% Jl 4 ,l Ja.1 j ^-oiaJ jva 

^ 2 CjI :VI A_ixij Jj^J JlllLj Cilia >\a jjjSII Ji3 AjjmL^V I LpijJaj jj^Xi 'Ca 

. °/0 ^ Jxol La LJlc. (JLlUj j J ji- >blj) ^*4 1x11 4 Hfl-'h .a Cjl jL-o j-a . jn« ^1 

Lpt Ca j ■- ^.iii L jjiUl djLCa^j JJJU l * 11 <- aV*i' 4.1*4 L*x jLjl d)L4 )jl o 'lA> JCC- jli Laj^£~ 

C. de.s ant is 1 J—..ja.m SJL*. ^ jj /jc jj*J1 Sca ^Jj 4jI^ JiialJI JjLoI J.^b 

ij> rv ) Lujj 4(J11a 1‘ Jikb £- ^Ca^tul t _ j jiu3l C.X- JtlS -a CjIj^O | ^ic. JILl u jI 





Triehoplusic, indudem ^ aSjj <J»L (Lc.lsi:>) Aa^uia. V aIjj V* ^ JA\ ju*J tj* 
»-—^ ) - 1 —lla. ^ diii jjII ii!ii jj^dj ^ • C. floridanum 1 j (r - J iK’i<u l 

. (J_Jt2ail £- jj l _>jijl t ..'i ai <ui jit. Aj^jLLa Lee _££! j p- ;_LL 1 . 1 ■ *■ 

J—ikxall —aJi lpLjI ^i'ea. ^yic. C. flcridllHUIP (Jjiioll ^4 Cj'lijji!! lilij uiaJ Ai&flu 

> _e. j^l^l %f j_e ^Jl Olajjli flh ALx*A Aj^)J jlE i A lie- 

^dll _yi1 AjIa. ^-9 £ ^Jj <XLiuli adb Jjjj 1 a\\) diLihiiaJ AjJa^jcdl 

. ^ ^ A \ A , W. i 'll i\ ia>-> '. 

a a— c^) realized fecundity a— : >* il 5 aJ—^uj 0 jaE <^Sj\ saajLLo CjLLiiail Cj&i 
IA—&j jdU 1 dlUliidl L$jjjIu Ale. 1 j h»n AjJaiada (JjlaJl ^Jiklj Lil»A f- ^.*Aa ^xjl 

^—ijS/i U>* A^iluil aI^S/I a Ac.) fertility A-Jlc aj djuLqlall oaa tiCLLal a-^/Ij . jIa'aLj 
. yAl vAjLiljikdl /yt Lfc^jc AiC AA^iLo diLiUiiill aAA <3^ 9 (l^JLia. Jl jia o l~x l all 

o Jxi !i dAA JjSu a) incubation period aAlJo^. t jji J *Uu diLiUiii.il *aa JLi j^-AU 

A_da—jjii Ajujvml—H j Aul! JLidl C-iLa! *uElV 1 di.Wj L^-iE ..lip. J^S.Ldl ol lx © j ^A J ^-A 
(. ’. c/eyrm/zlv/ J—Jdail Lf i 3AA dii^j .dluLiiall cJulYl J djlUl Jj dll jdmAl jaaii 

A^-l-a' . ^.° ^ ^^-11 % ^ oj ^ c *A> jA di.^j T * Autt ^ Lu 

A-^dJi l^Aajj U’ j UfuA ^-JU J-U, ^yj {C<y?/V/<?.S0/?7C/ Jai3 Jjj-at- U3lc.; A-i jJl j'uoe-UU 

ajjw—c. ^ill &jj 2 ; k ^ a Ijj jSj lj;.ni A.Uj-U v 1 jAaj! aj^"i2 • >Ui 

JaiS c 1 j .ixll AjUjAu ij jt. AjIajj i.Jj'ulU ) La Idle. i'JjUtAl ^du! ^LaJ JUC. . ( p}^} 

J 5—-dL jjl l ^al—L La ^XJ . A-ja^'a-jk c l j-X. ^_I) J ^.llU aJ V /jAaiUil J 9_i^l 3 

. ^ j}~^~ Aj jaiK^a -a Llc ya ^-'1 AjL ^jAJI l J^ 1 .j Aj 

—*• A—-f> ^-U -j Aj^-^J jAxd sSJ jixSi JjAiU < j* ^iLlxxj di'udjfiiaJl aAA ^jl CIjL^IjAII uliljjl 

^•^LajV' Jy>j^ jA JJ ^sAi Copidosoma floridanum JjaU'i ji j_?.j kiua. J^Ij'lc. 

tA) vi-jw (juvenile honnone = JH ) <j'eoJ jl v_iLill jy. jAj (moiling hormone"- Ml i ) 

■ ‘ - e j . r . ij. 3 ,1 -1 IgJJjUrt Juic- 4_j a J <j l .-a j ^(.tljell Leaail jUaC.^M j je.4 4iLlal 

l _ s —it j—a-Ll {jjwJu l^ l i g» A* (j$Aj LjA 4aijij »« klil j^Ju j4.t2 V (puiiYl 

J>L. Jaa2 C desantM Jdu Ljjk. JiLUl CiLje Lil ji \\fl] jfw . Ji'jJl 

_;^ x d '-^7^ <y Si:l jj t j j£j Lit i dia . (^xji jj! j etilliili) ,jj jflAjl jmA\ 



A J - J A l\ N 4 1^. jt ' : 


\ —JL6 d-ul£ Jjjjill cj^j 4^0 JakLdl Trichoplusut ni dlilajj ^ j^Jl jjjill 

j- a‘i & ^j,.i —1,3 &jl /ji 4 A,—«.'! 1 V La.a a . /jkill ^3 Clu-uJjj ^A^all j ^jjI^J! Ajlkla ^yn^C* 

4—fl ^)—jlj l-« idAj a jmiJ ^Ja5o\ 4_i31_lJs.I ^Ji&kll ^_k*J 4 JjLn_ll 4 j3^.i] 1 ^jLcC-'if l 

.aAjIc. (jjihll j *j ^-i^jI-uj host regulation JjIxII ^ ikr &jAtkj L^lr- 

:4a^Sn Sj^aj. 4 cjUljfliali ^ ±j| JU1 Jilaal 

<k^a Encyrtidae & Platygastcridae djkkik kko> tdjkkkll *ia Jk jkaj 
S^c-Loj—Jlj <L«L$H Lli lt k ^a H ^ yUJ! odA ^ <jilij supcrparasitoidism ill jlkl Jikli! 
Copidosonia dcsantisi J—kkl 1 J a^.j t JlUl Juami Lr k . JjL*J 1 J^Jd Jkkll dldju SjLj k 
J host discrimination J—jUI j-uk 4JUI djdiul d£jib (jAaLkill Hjljjj j3 LS lc- kikldl 

(J—ftWirtH j) _ JCr _^)3j3 ^ J} *Lik (JflJal-dl ^LaJ! ^x,'n 9 ^3 ^JliVl ^%-k j^u^i 

l_j jc-j* j^. ^a soli taw paras ito id <jd! ^aiVl LlkLikll S ^aLUI *oa Jk .1 $j 1 c. 

_jahVi a 1«1£31 ^ <jk^ i <jjj 3 .id jjx ijjjj iJ-kj! -i^Laii <j-« djJjj l” n-v dklllj 

^_yi fij ^ 3 4 jjL ia-c Aij_a >ft <*lkVl dddallail ulLiLlkiil ^£lj 4 ^-iLnJl ;J^ld d^l ^]1 

secondary 7 ^jd ' 1 —^^ J C desantisi J^aki' ^ 

j— jj.* E® 5-0-d A-wlj jl JjUI 43 jj J jJIj kis TA—T : polymorulae 

J_jLxJI J^Lju _k»i] _-o j—j jyl jliIJuaII Jikui'j Jisdall ^Ijl Jtilljj 1-0a Jji * A ^-k 

—iij dll—Jkk]l ad— a Ji* djljkJl Jiksll ^jii ^Li A^juSj .exploitation 
J —jftWl mixed sex broods kill *\ \ J^uJl j^kj 4 4 ; t ib^l ^ {^^5 

.dkill VL^^o d-1 LiJ klLU 0 vli <i 4-J^jLk.^lll ^jdajtJ 4 kft 'll oJA Jk dll^kl . ^ ul^kl) ^JLlkjl 
-A ^kill-oil j S jAlkli adA ^jlj d^.1 j jj'a s-kk' 0^ 

. I j^£d •^■ iV 4 y, a)! jJilj ulji ^tlij ^ 4 ill /jl djljpkll k’.i.ll < jx i k 4 it^ 


O' 1 ' jliftkU -. _3 1_ «j Idj 4__JL*_il 4-^ _)dlE dliLilkkll ddA dj Jloill N' 

« -Ji—a'S JLi2k djjjlll dLl- Lk v._al£ /j^5L} (JjLxH ; \4 !-12l Jks ddc ilLs'L'Lu J > " r ^ <jd 


jJ jii V i 1 


. Jkkii 


(JjUI jlkl dl^aS(l -idd d-i!Uj 

.kjL*Jl 4.^11 (Jjflkl! A.k.Mii ^^axdi JdP ■■] 

k-j.ulLo dlllA 1 A-^."k ^>kVl djlSjjll d_Liik JjUU 4o3jkl jl^kbu jAill 4Jl^ *~ i—j 

. ^jdkH lIiISjJ <jya _ < >k ^ 4 -^du 4 _iji.lijl dlj-allj Jjlikjl ^_y> 





j_i£) jjl£ tJliiOl Jji»j iJ ic. »‘Ult .jjJLaJI J-ji!) ^-SjJ £ 

^—k. J—ikiaji C. desurtlisi J—Jala ^ -La.! Jj'jJI \a Aajla]' ^LiLiUI j-o Js^c. 
w l ^j>a 4_a. )lajl aac. Uujj i Ij^sS VT ^ilal 1 - 0 ' JLilj^ja 4»Ol ^\3 

p'lO-Y . ^ V"<Vj—a, Heiiothis zca a-ijJ ^—la- JiOlO Copidosoma sp. Jjiia L > 

SJjJ ^ k. J il-u.aH PenlciIdomastistix J—aaJJi (j’^UaVl _j!i£V! U 

• J. V -O pLiaja Jj3 lJI Ja jJ&l ij navel orange worm _jJ JLil^ll 

Fecundity <uLwLuJi ijjAJl ;LujLu 

Ia$ ij : La13 LJA^j Ia LajIj 1 . 1 ^ JjV Aj 1 c_} 




Aol— ojLjjJI oj 


L!>Lj ^yALJJ IaA-I^I -> "i Vunj La 1 j t S ^^-Cua ! ! A_ 1 a 1 a 1 I ^liail 


reproductive oulpul ^—mjUAI tAAII cy i) j-iAu AaLAjAl .fertility ajj^-AI j fecundity 

_lA fertility aL*. . jpJa ^a] 1 jl ^ 1 La«1 ^jJaaili ^.i5ul ^-1 ^-aj ^_aJl JolSLll ijr 1 '^ 

_i*l a _>\1 oa .lie- y ^£j AjAc, 5 ^ASll --Jtl' Jja p eec, ^Al 


jl jiaV 1 j^aJ «.l£l z\ jaVI > ijjJl l J-!jiA 1 ' 'it. ^ a iLJ. V‘\\ l aVoli 


^Jr 6 ^ ;_>* 


VuS_! 


jl_ IaajI J _ lb t Aj jj'JLxll AjS-AlLail A ijkljll ,\a c**U y ^liax-aA .Aio'^SJ! JJS^ 

.J'ulil ^ 0^^^ -jljlSl Al Axj liiSA A] j&\ 

_all \ -a* J 1 A iLailiill & jJliil Al-Tkilaj-PiA /jjj ^jC* LkJajl AjjaIII ^ ^l.i ^ 1^4 

.realized fecundity' a— AA s . l i AAL^liiil Sj-^illj ^a -Li^aI I) potential fecundity AjaI^H AjLiVlll 
jl J—A^Uji j— ^1 o^=k! J ^JLil A^'iLj L ';l jja Aac- Alalidi AjLJjoll c j-iilli 


J 43 ; 


11 


1 (g * >ijLa jj-sa-'i-Sj J- JJ^II AjjJi^k uL.: 1 jV 1 j-Cjj ^jc l iLc j 

<i _Ltall ^JiaJl A^Jl^IjjII aj-lill Lol .^juCUAaII djljtj_)ij -I ^-aull 


,4 — 1 .—fl ^jl L^Aj) ^^)3j J^iudl ^1 JjalaJl iLa ^ 

lol I jiiifi 1 -cq ij i j y^kli CJj ^oa'lSJI A^Lnlt ojAlll ^jC Jij 0 jOaII iOA ^jlj ‘Lii ^ s L : L ^ Lii^i ^ 

^—3 33lill A3 ^)*a ^Iij Iaj^) n^vl 1 '!A£ jc j .AjliaJI k a ^ ^A=iJl ■'' ■ >' , ; ^jAilll A 

“^4 '■•“ J 1 } J“Vl V* 5 

. J_^k jaII ^waiJl / *_L-iaj A..i1aC jJ'^cuSI jju3 C-jVL a.ll ^jaixj ^3 ^ojN 1 1 Loja * 


1 O ^ 



Ua~k La* /jklaijJl ialidVl Jj £3.11 -i9 I-LuLLaII ^)3jj ^-IC- 

.A_diaJ1 AjL-u'ujII Djukll >-_jwijx 


Jj! A_iloC- jL _di-V 4 ijna-sJl A-l < 


i-diA. tiLi ^ 1 Aj-lij AJla, * 

.ujIj AjjlJlitil 3JlaJ ovigenesis 


(Jj_^ j\ j. j ^.3 (Jj’ulII a ^-1> .id Aax^a <]J)Ijla ^Lal dV'<-^J' ^j-c jjii£ ^3 Jj&iall U * 

,^9 j^rij ili £jJa 5^ £* q! ( Z li^\ JjL*JI , ^Ic. pliili j > l» * .a 

,1_d A -^*alA -J_ jLuJI i ^j£- A.jJUJaj1 dLLflLill ^9 IaAjIiI ^Ic. O^AuiaJ^ s.iA 3 

.■JjLuJi 1 . 1 a. A 1 .-id ull dlsUSill 

intrinsic AulaU) ^ jjIjj il i A Aia ItH g-ijiSf 1 A jLj; nit oj-iaJl djlaju 

(Jl ■> *. ^_9 A_MUiiall jJ-* i_5^ i-i'Wnj .^Aj^ia ji Aji j iIt) exllilisic A_iajlaJ1j 

interaction $.‘uj AlaLdJt d! jjjUII <JLdJ ^ dlt jjj'u J >* jijjJi -AaiLLd 

f,\ jL-^li _.i;j ./jS-ol jjj Ldjl Ajji.-fi^kll ^giej tAjQ A^V j AdilfUl AjLjLiIII s_j^iSI *cjfi?cts 

1_ljLjLq 'da_ j! AC. ^IVWI ojd -ili ^JlA jl jju (J-Ijla ^3 dLiLull tLfc 

dljiV^ A-eiXaj AjaLdal 


(JjiWl ftLia Adl£il A_iL-uLull tjAail ^^ic. (d* - * d JaIc jjjU _jj.aSj .id 
C k J'ddl ;J-i-Lkjj ^aC- ^9 djlilllj sj^Aljl dliA ^j-9 djlill^ ^xiiS.5 (_ji ,jd; ^ri 

J j - laV^ J _ fiJui fjli o jAfl.ll & ^jjV^ ^>% ;J4J A-ia. ^ojl Ail^jull ^jLuC-V’ ^-S 

dL. .Vyi Jjl __9 ^_-di jJl (w-LUuil ^jl Lft.Tk's ^)jt.< oV 1 - s ll‘u AJjILq ’L^a-a, }^i i dU^l 

jjLuj_jj J ,j,_ .Caj 9 i.‘ v -.A . a. jj 4 _ 5 jJVi >.>a ^yjj jjaiii 'ir^j tlaUji _uai ^ *> ~- 

j^Vi ^ osi (i ^ -ot .L,y\ ^. 2 k_a ^—iljtn-'i l j-aijl JcLi-ujJAll ^9 duV^ 

. 0 jj 9 'dajj ,*_du I^aC. 

A jl. u\ uB djJlli 3 J-'jxi! 

Biotic laciors 

Host density JJhJi JJLp ^JLlS (I 


^^ _iC-1 J.^1 1 ' 1 '. ^*1 l.Ul jl 1 1-..IJI-' ^ - -»’ i^jLlLiiaj! ^ia ullal'i Laua 

JjUi <s'j£ jj j! .J^Vl tlili'u^ll iic. -Uc. JjLtii (j^a kl>iiK!l jijj 4 J 





A ji Aij Afli ■ djLui jTiLaj! dlidSj . y* Ajjjlx. .jjSLj ( jJL ^ ua^ul i * - da j Jax^j 

Aj-uji y jdjl ^a ji L< Jo ual (Carabidae) Noiiophilits biguitatus ^ jAi*dl dA*S -'jc. 

_jaj a _ja.iuil y ^ $i\ Ail:aJI ClAj^fl <jl SjSi ^Uj> A_L« iijij ? 5 $' 

4 _slSS djLnduJi &aa ijfLua vijjlilj .AjAxjJI AjjISTi aJLijI dliS ^jc. (jivnll } \* Js) a-^oS 

Cli\—jlrtln]- dji-jj 4.3jdJI oA& ^jC- AjL-ildil 4/ pill (J.jAa. lAj'dA /jjfL A9j 

A_jlLajl 44lS£]I dJVL^. Ldajl J^j'OX .^JjS/1 Sjoill *daj jj Ji dodj ^‘jjl 

Iduj i4d*$-a Jdldl L*>i Iaa* Uiu rate of encounter JjUI 0 l£L» J-*-* jjSa ;;JjbJl 

uij jjIljV! (Jifi jji 6^jAxnil ^jdaj Ja*-* ^JjiL AjuniVull d) li'GSJ! diV- 

^_3 '.-^ladd: Jjl (jCaj^SUkH Aj-q .dll l^SsLLl 1*4*4 ((JJUlij <J^uO^ll Jr^ tSjLxLui* 

^—sIjS fj ±—j ?—S^Ltll (j^Sj U LJldj ioviposition <j-dnll £da jj ovigenesis (jCaj^uJ) ^U. 
curvilinear (Type II) ^Ldll) £■ j—li! ,j.a Ajajhji' Aj\>">»>U a*_:Ij {jJa :j\1 <Ja*_u 9 JjL*_1I 

. sigmoid shape (Type III) diO ^J* y shape 

ovicide t jAai Ji Ja3 JjuljI Cy> a .Xa-^ d'l djlilliSJl aJL*. Lid ji L j!daj i _ J Jlit v jU * 11 

djl j^ JJa j < 1 ^.diljTaVill ^3 ‘d-ald l^dc> ^]qW dH ^xll 5J)^ ^i 

l__o) 'y- r >■ j^Vl ® J^' 1 lt^ UJ^ Encarsia formosa l-1^ 3 J-^ 

conspeeific ovicide 9 * jd' j’ self-specific ovicide IfUnd ^ 

_Sail & 0 A Jj-o jjl _^Silc: JJ-^> *^Luji-a Aj&z, .JiiaJuJl Jj’uJl da j ! ^J ^.'ii.T 

dlljdj djl^udl ^ji djL*-0^)oiu<5 4 dil lUSlla]l Ajc. A^i CjL-; ^lk J-Ci 

1—<i-il dilj—^1 jjjj»V dujSi<Jl djUV' y y aj .Chrysopids c ^.j! 

^j 1 JJ-^3 d.»l ^)XoISj ^dTjddu*V - (j]-3 Ixijd ^AA LoAir. j . dLcL*_dl 13 . .o)) J£lj 

.A-jL*1Ju 3I a jAall A ^aLoJI (J^jj!! ,j-ic- ^-3 

filial (r 


:Ci jjAaII _y£- ilia —\ 

^—j-ui J-ui-^l^jl ^yaxJj <■*■" .l,UUll ^ya ^j^c. i^ljljl ^^4! & 

- il l 6jJ_ill ^ 1-4 «Cij'uj ^j4i3^uJl t_:Uj! pi ^jl ;J£ lM j£j ‘{o^ 1 ' 1 

. v <J hit I I ijio (jjjdl (JjIaj (< _ ? 1c. ^Axjj ^ j 

y* ck t^j. L a L^-LjliS Ails V j\ AjAC-Vl *AA j\a dlLiVi dili (JtLa LoAiC. 



i4 iV ai ~ .ll u) 


iii I-Lai 


— ic. ’uJr\ ; u / . ~1 V ^9 ^1 4_jA i Ll rt ]l L^jl^ilaj ^yn ;j£l i 7,..i,v, 

j'-V’ 1 )j£l jjjIj VI sifc . ^V-LVI 


1> 


•J* 


.VI 


, i '• iv, a >.,< 




\4iujL1j}' ojji’il. jjuli iJk ^Lili ^yik 


:3»uij2Lftj) Jjljtfl 4Jbk ^ 


i t U-kjl A-i-jlixL'' ^uV i a.»L 


l*U ^ 


1 j ! jjjU LaJ A^ujLjjJ! a Jl— ,_^.. ^_ 

j ■‘Lii’i^jj ^oJ-vv') CjI—* jliiuui cilia 

/u_j* ^ifl aN 4 w.iii ^_i L^_iic- ^ 4^ LLiI' (^ i *ij1 

CoccitieUa uncliccrnpunctutLi 4—La 3 —c. j:_—^V1 ^ jj' x J JL»JI -a 

.^r*:Y JiLi) Stethorns gilvifrons j j .. /i v >. l i :li*J 1 ^ ^ojlLa .illiij dc'^r/widru 
u— jlx\\ $ - -ji JiLg JljLuj^4.ail j/»j ryj jii j^a ^ufLail ^-ic. «, 

<Ca-ii^iL iliLsijS '_j^j jhliil (A i *' n**h *C;.ja^ C‘ i, >■ m jj ^ ^ 

.A^nj^aj; \a 4 )-> ,u y v-oll dilsLi^il .lir:. Igj^; Ja-a ^lc.1 CLi^lS -' a > \^i\ 



A — iW \ a ujlilii! <jU^-jU Stcthorus gilvi/rons lPJJ* 4$*^ ^ J- 1 *- 4 (^ : ^) 

.(t • • 0 4 JJ-iJ-4 J (^W4 





Prey or host quality 4 mjjJJI jl JJUJl 4acjj (V 


J LiS ^-ijbU iaLuLull sjAal' (jr k. availability A^jill £• ji yy 

iJa_«j!_p! pi_p! _u=»_ ^jl-''..' , i V .Iflil y. ^ic. A-i-iiUl Aplielinidac aliic. ^li'uLiilaj clila^l 

a_ jjiII y\ JJjSj .^>ujljsjl Sy aa.1 j •— j - . TtV >1 jjpUoyi (_yic. 11. ^aj.1 ^ ‘ A'i />! 

olii. »liil laSj ^.ajJ) jjJaJl Aphis jahae JjaE (y Adalia bipunctota 

t- ^_ill ij—a j_Jc. i _ s ail A\\\ jjc. t a>^~'ll jws Jji AjLuljall Ljl'jJS Jiij <Lol5Jl ojiL-iJ 

j _ a vli _ii iii!a_£ .viability a— jja^j La^a. 3' jj£j 1-^i * Mvzuspersiiac y-^^i\ 

.2_it la_a. a >>I_iiia 4_iLuLlill Ail _;.ia jj£j 4_laij jiic. ^aa-Vl 3 ^ Aja!I_jjI (jl 4_) Ua al l 

iAphis craccivora Jj—aJI aJ— til! y jl Aphis durcmtac till j^all y» ^yc. Aiaij 

’:— ijj —Sj Brevicoryne brassicae y —ijSll yj M. pcrxicae j. ><i. V1 £ jiil j - 4 J '3 
^ jjjoa JJ-J «U ^-9 jJl ^Jall oJlS p L 3 I c I ,liAI £- j j jl* l-a-iojl * La£_1'.£ Jaj I .. L l>-j ^ 

^yrv ■ jN j C- j ji ;->■ ^_iLilL) jj 


.iaJI >> ;-»■ JLJL , J±i^ i . ,Jc j3j 3 U_jl >■" i}4 -iLjjLllII 


^3—Jl f- j —Jl ^Jr- a*Lo 4jL*jLu!I Sj^all jl jSj ' ViV ^Lc. Blackman jl 

Sjla *i3j 1-iA .U ^H«sj ^Lii 4 ^kC ^^JUJ ^ jjl £2 jjpu V 4j|j i _\ ja \ 4_iic- 2jiii 

I ^•AaellJ 4-kALj^ftli ^ ^A Lo£ t joLall ^3 ^uaj^l La 

.J-lill 

Mutual interference J^l^l (t 

J 30 1 ilJOq U^J Cf' ^ ^ ji OjLuJ JiSLaJI J djl j'}4iall 


^ -^il ^-ic- iLlj ^>“^4 4^3 jj-all I Lb ^2 L^-C-(juiAj J-« jl^2vJ L^jlALLa 

\ _ a I_x3j-o _jj ojLLiiajI JjLI Ajjoij jl ^ aALSj j 11 Jxx 

J_ja..L,il JjI _ii] J Ljajl LaS ♦ QjLLikjl L^c-I jjLj L^r^a Lo jj 4313 l^IjbL 

'—JuG 4,^jl 4j a| jLt3 AjAc. fJj'jol Ja Ji^A ^4 filial) '-oJJC- 

oL—& j_o ^i ^—lc. j LLijj . 3 '. 2 jLJ! d3a LLl3 <aA .Jlijcji. (^331 13 a jr- Iajjo 

—All o^jA'Ja J \i KJ 4 ill ^^3 ^ualQ^ ^jj j 43jLLajI Jj'^LLlLi!l 

3a—j—o Jjl ^ ^ S ^Ic- Hassel & Varley jLJLi' j£*jj . mutual interfercnc J-iUJI 

£ —3jj L t t>JJ 13 a ,<Wu!I OjLJjiiall 4_aL£j (Jjilall 4_jl^.j) Jjj 43LLJ! o3a 

•i— ac- ^ jjUkJI 4 j»^j Jjjj (Jjim <A13S o^Lj ^ 3) t4iLLi]l o3a JLo 





^g i] 4— ui ;.li ofil ^ 3 ^j^aUdjVI ilA CJ ^*.}A* ! ' 0*3 •£ jill jj-»fij O'® -<0^ ali^-o 

0 .1_* d-Js^j! dJJ^ .L^J UOdJI o jiill ^3 ^ \n Ai jl £da j ^J-ia-<i ^gk ^jJalfi^j' 

A flthoCQnS ;jj^}__jA>sJI —ill ^—a a —Sll) kill: ^uaidjj jl ^-1 1 ».Jnjl a^Autai) 

a< y'^-Lij Iajq dUijVI ^ ^Jlc* AillSu 4-^^ajl j U -6 O^A ^jliJ isliS SiLj; confuses 

4.i.ri i ^fl]l ^^3 v ifl n .*1 .o il da ^11 ^Jpu ^ TrlljVI (JAa-4 cjt^ ^walidV' I-A ;jl Ajl-o 

(Juj^jHaII Al^Sl AsJjj v . ^ LaJ^j lil^jLOl 11 a {A /jaIII ^_yJ] ^)0'-dj „\§ ,^V“Y’V 

^yaL—ial ^ i dLej^)>d)l s** in *.tj ^^.jLa kilj.L01 Iaa ,jjl ud-ul k_j^L^ill ^£1 * j ^ -•> 

^ ^d'da.jVl !1 a d.1*. ja -ij t jaV d'd AS^pJI ^ <L;l£ Aj^pwi Q-d S q}^ 

0_ il ^_ a kil_il il _a ^ _ a*j jjl l—V j 11 a . (^)-j jla-ili 4il!i£ aiLj^j a ; \ i J_li11 £ ^.lili , 0 

^lxjIj ^IjjI JLlXi JO ^Alj-ea ^1 A2 *jj V 4jl -d ) iju-ili (jA-LkJ ^-1*3 i 

Sil-j ) £- <1 j’dujVi Ja*-o jjj ^1 j AjAilil dV Ojt-C J ^ l Yn ^1 Id*. ChUoCGntS A»]l 

.4 -v li.^.p.1 o^j ^^hi3l..i%il AillS 


» ,j 


■ j^ii j-JJJf I ilC 


‘Hithocoris con/nsns j-jiiuJl iiuSj S jJiJI ijjj <£Uil JS*1 


Female size __ r wV/ ^ 

'■■■ - Jjj_: '-„^. ^ JLa ; J nJjLo^pijJI o ■" ii ;l-o'-ill v l (jl .Ijjc. _i 

J—jwaj'j iMeta.iyrphus coroUae ,j*& j»JI 2 jUs U£ jjiujJi «-jjj -^-j VJi S-**' 
(O^aj—vll —:.n.J -l ^Ldl2lt o jjsji <.^> Uiji aaU«J' » 1a ‘-_io.>.j lililS .Fncwsia formaset 

^ i ; ^JL—jujji __U.'.^1*- , \aIL j--*. 'ii r- l Jb jAJ c! c \2^±a o J Ijlj 


. 1 o 1. 




4a M S *Vi — 


Venturia canescens j (Biaconidac) Cotes ia giomerata j i4p/j[7//jw son chi, Ci \—jifaUi 


(Fteromalidae) A'asow/ W/npcv^AuA j A/wyciV/#5f/m raptor j (Ichneumonidae) 

(Trichogrammatidac) Trichogr amnia evchicscen* j (Aphc)inidac) Aphytis melinus 

.(Carabidac) B/w/nm/.v lateralis (Bcthylidac) GVw/ozi/.y legnen j 

^ 9 " l —^ 4 ;oya-v^ ^juV 1 i&Aadl ,Jjuj 

D/^/zyp/zzz-V i Notiophilm bigutalus — jfokl l o tC/frv.vop^Wa cornea t>Ji 


( j ^ Lix all £* j ja aac 9 ml' l>« lJS jjiauj .Gowomv nephantidis ibegiui 

lj* (fA: f (JS »4 LqI£I1 JjLijj La-iS ClAiLaJl AjuIsIajI j 4-algJl 

^_9 . L*j Jl£1 (J-UiaS iLijj 1 Jj-lwi L-a y-il-iruj 4 ta-vll 4 jL-AjjM o _;-il3 

jx -i-a^—L rjC- ^*^31 (^caJJ .a-kiaj ^- G o^Ji3 ^ ^ /jl idiL-j 

^ _ ^11 ^jC Lo o-Xc* ^icl <jjLa^ <_iL-rflij ftj^a J O^ -10 ^ '^J l-o>V 

^u-ajfc i J.. 1 XUM,) -i5j ; ^jjLkdl j\ jAx-all jl ^ 1 ^) 1 ! JLq -JJ jl 

«Lg-la l_W JAJ a.ni>ll ^ -k jl <jJ)j _pUj .s_jl_^Jl f -> > >i% Vl OJJ 

5 —f 1 —jji y\ j 4 (JjIjl 1I j c^jajI^aII o tA&jjJl jjia 4-:JjLkIl ^jjLj “1 

.^kJaiiil tJj'jkJl «_ID yj t Jjllall 

j fltll i j_ j3 cJ ^^ 3 * 4j} 

•'-H jj -'-j ij 

(_jjj » 4% a'oi^i IjljJ l_iUcijj Lea'll vlllaA ^3 

ojL-jJa <^jIjjjI—J j3 CIjLi 9 JL -0 All laA ^ $. I ^)A*il ,/jA 3 ^ cjf^' 

•:i i'H . i > ti ! i -i) \ ^ - 

.*J-<ilXiI j.. .i-k II ^yaULilLi f~i±j^y 

<J—-dia.il 2 \s&> o j.iilllj ^jj.) >loaj Cii\$ Lj'IL-iJ 


lJ— j .fRulophidae) Edovam puttlevi .JjsUi j .{Chaicididac) Rrndtyt,ieriu Inter meetu 
jj i <d*jl «-* (ji jUks.yi ;J i Uii' lij « .^Tridiogrammalidac) Trichogramma maidis 
^ '~ r u—Ii xa.j^ Luji i^jULilill ^3 non-linear kaAc. <s.i*di AoL-llill » ;^D1 j - ■ -•■ ^ 

. p 1 _^a.i c 1 in.-, i ^LiLiLeaII --liL JlLj -J J * J tx a 


\ oY 




4 - , A ^J t '*'1 [ 1 



ivJaj a jj& Jul^j ji£ j\' ■ » £ jS j -«y ^ill^ ^jL^aj^'i -t 

d Aj|.L dc- JSJ A^usUjI uLA)j.Jl JJPj f(jia^J) J-C (rA:f) J£*i 

. Eucarsia fornwsu ;J $. o^lIi ( *-^aj 


Mating gji jZM (1 

_j') _iSa^JI jl A_^llbl ^ 1 C ^iA-Cud djb djl.jlu.laj djL-ijd-bi L 'jua JljAbJI sJjli* 

1 . Au t. ,Joj V jl w_ u^-i^A-Ji jjd j-o ^bis Ia^c- £-dd d sperm depleted^ di'ul 

wjUj 77 lid .13 14.j.li-dLlAil l^Jjd ^av£ ^bjVl ■ djl \U -ll dd ^_Ic. 

4 UJ Jj -a dla .^dl 0 idllji Sja ^u£*J1 ^_lp. j 'dl r jya ^_1) p* S I ^u ra a \ 

^ Sj^-s ^ j L^_jlS l ll u M \f j j^y »j I hi. 'j! Aj J_Lo_. i dAjl ^1 1 di jjuaJ 4 a' i~^b I AdiJad 
. r jl jiilU JJUJ V l^d fM^~a V jl AaluiLlill l^j j^S (jU I ilj i j ^£ill lad\x I. ^ I.n~\ ^ ^1J £-da ^ 

A_aJttibi djl—iV i ^A£-] ^uaiill djlc- jj^~> <n Ajdd A.a.tila .11 j>.id djldV^ did A3j 

jl 1 —ji: >ad a— jaj Id* . Cotesia glome rat a J^=di ilia. i5 i L»S lU^' j' Jbdl <d 

1 _i-o i'e>j£& ,_uajj aJjl£ daj ! jd l^jji A_i _)diil o^i9 ^ <jj A-diLJl jjd diliVl 

. AaLcjiJ A-^-da ^ J £iaJj jjl jw 

JJbd! <jJxj (V 

^j. 3 auA Jax4 /jl ds c^_JjlaJl Ajdij bl ^ -0 *• fivLialj A. A*uljjil Sjdl'l .—al"iv) d 

J _ftiad ddt 'dj 3 rVO,Y jvA ^jJaLL-ill dlbj^ AdljS ^\c> Jilalbl OrgtiliS jCIVliVCW. P ^1' 

jjd —xJ dlijj Cj jAa. Jj C. ( T* ,;\ JjU-<j wJU 

.jijiVi ^ ti^vi 


\ o A 








JjlxJi jjjti (A 


’_a jxL ■.j'uLj! Jjjaj i _ J i»J t, ; " j’ ;j U'l J Cj\CSli' (_“ 3J V J* ^ - T 1 —■ ' -■ 

Nciiothis a.. j5_15> jJoj— i w —*c Tnchoyranmm sjip. oULit Jilajj 

!j—* Xal y ixl jX&j i( lt' jjji Lalx t C-.tjanu), rajt’in Okill i _ r Lc- annif’cnt 

-< Z . S I _J 1 a^*X_ __JI ^j-ku.1 A-wj 9I1J UXajI c^-Xxl uii.. . Jl ^jat 4 _xxi .^Jjl X -‘ 


a> jJj t _y2ci (Scelioirdae) Cry on nixoni -Jjiiakj ( A!>Gi Jae) 

.4—?Vi »xgj j ja'i AajIjI Jj'jc- < _ s ic. k. 


jlS. ijl Aj& 


LenUt-cars in oraicrius Aai>Vi 

N i -wiki ^Ax- a—:J jx Xu.' ajxxi 


I?' 1 >' V' X_® X_] »^lu eji_ lo CjLAjuo jJiiaJl 4xlaC. Jcxa.' ^^xll f,. CCijUU oLu . -T.3. 

jlj j! ^—ix Trichomes xJjxa—-A xa.1 _£ l _ s JJ 4ix-a| OuLdai! *xjUa j >£i kxLjji lx* 

. XxlxlxxLA! _jk sS XUa_<XJ Axxlxj X-‘l j'l 1 i^Jxilili 1 -l 4 _i ^ : ~u iV xljiiajl x*a X-A 5 - 



Q 


. Ol_xlkLall lX z] _*_ cXiliS 1 ' ^ k 1 ■' y A ‘r AxXixl' cl V?- 1 XjixjlJ jxGjI i_klxj! jxjx 

Cs —xki u —31 (Braconidae) Cole.via &lomaram J—■—ilxai] J^m xa» i Ju.«li Jjju* 

. Pien.s rapa<? aLIc XxIsjxj AiUxli — x i£ii 

Physical or Abiotic factors AjjaaJi Laid 

:5jjaJS -' 

J\ . —3 y y .-K-a-'i x— a Cjlajxi Ua j > ' ll .. ‘I .. l '' ix.l i.qUU Ajl..,nai a ^xji3l X_j <,Ujj 

_yy _ill jjj_ii jlxaiau'i! BjXXaJi V J3 ACa.jLi. jSI Jial Ji JCi. L jXa uii'ui 

^ j-i^l XjjUuul .Ikliaa iXljX ^Lflj ^ ^ XS lAjtuJa^^ 

4-laaLiull lcJ -Li \ — C- x y , £j l-a -u 'ulLi ^uaaacjl ^-.^3 ^ JjXsll 4 

i _ s — ,rx x — J jjj ■* ;l i, i l 'l3 1 ijxiill ji Adalia bipunctata xi«il Axis, xcvj 

a Jl 4 ) —LJJ fialA c 3 ^ 0 ^ I ft.iujyj 'uqLjj 4J-UJJ-0 > 0, V * 

Sjl J-Cjl-^ j-j JhI J-j ui t ^-Ll^ ^jdCJ -^V^yi i>-U' j jI^aLwiI Jxi ^ ^jL 


• E nears ia foi was a 

Length and intensity of photoperiod SfLiay! 5 J^j “V 

^3—JaLi—ij i—^j)*Jjlaj p o2jw ^juo jjju 

a )-l—ill JlilLj ^ ^ t\joUU Jh u \ L 'uo jA^il AJu^Jla . CjI ^ in-v M 





2 ■ , j \a j Clij. ti^li 


Cryptolaeimts montrozieri uj^! i JUJi 0 -l*i AjUjjj! 

(J ~la ^ zji .Cj3Liil A_ac. ^-LaLuill £ ^yJall l" V* A-la ^La Aj^ jAj LlaLdij 

__ 5 —a jjSI ic j^i :ljjy (Fncyrtidae) Ooencyrtus kuvanae j-ajJ djUj J^=» 

; ■ -^a 1 ,! / t Vl su ydi Aj j'JLa ,Jjjdail ■■— iyj^t ^-L-aJ oU^yai! Ad^. 

>-^ ^ic. AjjjpJall (J ^lu jJjl .TtjUlil ^Midll ^g-3 i—£LiiJ 1 -AA j 

d_lV .1 -*-a 3 AjLuiLuU ijaili Jc. J,£ JUL ^ j djUtij3£*ll Cjlijj ^ ^ai!l diV - 1 *-AiJ ^2 ^ill 

^ j la 3 djl ujjLoll (j,m i LS^ ^pJhJ —9 t^Ua£ . l^j'uV 

A_fc-aj .^J-la-o ^ic. ^3^ ^-* a-a Aa-«lS]l oj.i.*i% 11 j^ia iJjJ- djArkj LoJUC- Aj-oIa /j 

. fjJ-aj.ill 

Humidity 4j>bjll ^ 

A i A. 'j ^waj^Jjll J_L*-a o^^aII A-*lgJ! A \* i il^ll <^ya Aj^J! Aj^ia^il 


^jJa_ ju _2 .Sjij-fcVl J A—jjtia ^1_£11 ^LqjA^/ 1 ^ l$j! ^ ^Jic, Ajja^JI cl-lc-S’l 

S-iljj ^UlLlj dDl^Jujjl J-1 *-a d^Lj^ ^jj AjJaAadcll Ajj^la^Jl (J t d)L-j^ifl,aN 

, AjLJjjli ejJlfill 

Sex Ratio 3 ^mVyh «UmiH :LuUw 

.d ^ ; La Lille- ^aIIj i4 \* j lLill f.|^c.^Ll AAa.^j^jajl ^j^»M > \1 AjuiVy 11 Aaa-oII _)f' 9 ' 

A u -i \11 t j >A -ilLiA jJlxll ac,li£ Juc A_ia.^i jajII A>aSl£-ail ^^IjijLaIuJI l^_i 

—: L<a ajih'itlJI 

frLij'i (J*-i—ill A unbJI a udtll primar}' sex ratio ^A-jjiiljyi jl) <^1 jVl a um‘i-> 11 <_udjl — ^ 

. (j-aJiil ( x-Jaj p L£! ^ u oJ jl L-lL^a^V I 

Aa^aloll Ja.i jJl ^ A uyjyjl Ai-diil secondary' sex ratio Ajjjlill Aju^’i^il A-bdiil -\ 

.djl ^>al yil dalll J 7T jl^yill i dill )A-\1I r t jj^jLiil aic 9-<ull 


Ways of expressing sex ratio 4 u ^ ry J! A^uall ^ jx jajJI jjt) 

—; AjjjilaJl A-udll JjO ^)ixalll iijUA 

Ajj-oj * 'nIjIaVI a u.ii — ^ lLju^ 1 An>i'i I A i./i — ^ 

1 aJic. : ^j£a 1! ~ ^ * * J£i j jSiil _ T 

lIiuV \ i^c- j j yiall j-ic. c 

-------- u. 



—------—- 

y O La (Jjfljn jpi 4Ju*-a (j* ^uLiJI ^jI^JI ^^ Cr U ^(jLi-* 

* 1 4_3m’i«vl l 4_ii^oJl ,jo t ^ * cillj { ^^ . ^lui VO j 

ji iU) % vo -y jl J_£j %ro -> 

CjUYI JJ& : Jl r/^ -£ ji j£i : Jut \ :X -r 

^n - Ji] rr,r -o 

.dabYi A-iwUj jj£ill 4_^ij ^A> djljjiaJi Jl^s ^ lijlauj Ic-jA*! J V) 

ujIpja>.a il ^jjj Ip ji<i jiSYi ^Jt ^: \ 4 jmiWB Aj.uuJ) ejjts \jL«J 

4 S^aI— i-till _A ^ <j* Jjl ^ 4 V * ^Lc. Fisher ^l*Jl jl£ 

^_9 (JS -j^iit^ll ^1 jjl£> lil 4ji ^ix-a-i . Jbll L " ^ £-a j^U.%1' 4 j jl.nn.flII ^aAIuoaI] 

diLilax^a jli c^lLli ,^]bji {^4.0 IjlA ^aLojj (jl *• . iojl-lxj 

j) Promote a-> ^—j ^^jII CjI n>H <jl i _ s Jw-aj i4_i3Li]l (jl^S/l ^ LbLaj J^Jaal ^ila! JSYI 
£-a Ij-iC- J3Y1 l-Lk ^jLlAj ^ji^w IAluU j)j£j (ji 2j V i l-i-iC- JSS/I (jnWH ^bjlj 

frequently-dependent ^ J j—^ JabjjYI V'b^b ^>*j Ld U.j^ li* ^>^sj •>v'^ 
lj—& J j—iS/ ^-liiVl ^yi IajI jj jj£) rarer j-^M J^S 1 ' ^ <_jall e_iliiiVI .selection 

.JJS/1 

Local mate competition (T jl Jill 4 jUall ‘U-afiLUll 
^»L_c Hamilton (j ^ nl»al a> Ja^Y -^as jj-a 4 j^9 jj ciiliA 

^-uo-u j-cJl ujbYi jpa (J^ J c>Aa.i j jjl ^Ijum j^I^V I j d)l \\ jjua ^j^c- <jl 1 V 

—ill Jj (1—gjjjj local AjLa^ (fcilj-a ^3 colonize jS ^ojj a foundress females 

1—i*j .4 lull (j—a ^alj-a jji ujUVI Ja.jj jji JJ £3^1 1 ja ^ 

jh Cj^A»'i>wAli jl oA2k.l^J1 S^am’*Uha]| ^jli ^ji jjll 4 jl\-v ^ <^alla]l jj^a djJl^J 

A —jj Sj JL-jJi ^ (jli iLa j-4 0A^i J L—ll_lA (j^ 

4 - isl ^\A Cji Jh43i1u1_-4 J AjJJ Jjjjl killjA (j^ (j^j . tjjbY i L_lL»-a^Y 

dl jl iaIIj j)j—Sj L*j 4j \-\a 4-^IIa ^ (J^.^j 4^jLi]| jjl jjjliLialA Ja^Y if 

*5jjY1 4JjIxa11j ilLaJI ojiA ^ 4 unwll 4^jult ; t il(j^-oi ^blbj gamelike 



(jt j \ — (j — A u n'l 


i a a V i ^ 4- l.-v j* J' ■ 


iol vaxj.i^.^11 yji diLiVl jjl -~' 

^ j£j % Y O = i I \ = Y XY I} — T — Aj^aiia-Ajl «L u .uJ jla T _ ,.j /j j£j LaJuj^ vLxckS 

.j^i %rr,rr =r/\ =“/r=rx y/>- r -jjSili ^ o u^c 



. £-jUJ 1 J^uil j jSil) j juojpw-aU 4_ukui^4il iW» ij4J 4£>UJ1 J^m< £<uajj (T ^ ; f ^ j£*i 


(J&_ulij %^ ♦ Jj_a UJJ—Jj£ J ^- jV jj£i]l <JLwU jli 40^uS ‘Lsh.J.ij d)UV l Jjjj Lo-liC. j 

.(r : r<\ 

Factors affecting sex ratio A^uua Jl <UuuJI ^ a J-al^*-)l 
Host size and its qualify 4 jJ^j JjUJI \ 

jj!_£ c-lj- m Ifrljl jC- aL_n^,l ^-ic _jAiJ tljlAliiai! vJLAj jj jl 1 _flj^>4L-a]l ^0, 

^j uflJall .jl 4 4J~y tuiflll djLiliikdl ^fca.'va *Li >L>la] 1 1 > L^. jl Lil^ljl <-^11-2 

AIjIc. >2kA ^ic .Lftliiu gjLiil JjiJall ^ jii !i]jj w^LiUl ^)jq Jjjklj ^j£- jl 4 j J 

^)!i£l JjIjlIj & -\V l ^j><i _jj£l JjliVl Jjl j tAiiJ.ll jl 4_iic. iJJA !' 1 

(J—j! j*Jl ^_3 CjliiU jLiidl ^_uajJl ^>Xi jj 1 (Jjiiail ^ijV JjJaiV 1 j-« 4jli -ill J jic. j i j _j£ Ail 

—3 A_a.j 1-a iaIIa aJj-qI o j\* i n Al j^Aii ^ 7 a jl i >A^SJI 

---------—-----—______ nr 





A^jail) A->.»KaVi 


1 j — a iuxj — 1 A j 11 a ‘•Niphades variegates l^L«J1 Dolichomifus sp. JjilaJl 

V j)!^aJ ^ 5 -Lo Jj ^ 4 A 1 Jj ^ill jo>S '1 t Aj.lj&m AjjJl^jl yl)j\ j^a X iJC- ^ t-Jojl fll»j|/l 

. juldl f ->^ ^ 1 La&j l^jil AuaWH 4-i.-iAi1 ^k ^Vn jl JjAm 


Jl Jlil iljfllV.l AjjuaaJl A ifciLiil \i) > ^ ^3 JjljLii j jjl ^ » ^ aii j>« l *- l>;j 1 

Xl - -J ALuJ j| l^Jjlc, jjIuV 1 IjAij '^a 3 ^jjil lillo (Jla JlUjLilill (J.n» ; . P^)l Jiila j)-a i.fl l*' l ? k _) 

—Jl £j—i j^lc. UU XJj jjfL JjXil jli tidiobionts (jAaoJI j .ijc- 1*51 j 

J_j L_$]jI J-./iti V ^l! 1 ! '.‘’il Aifllajl jUj JjUI <J!La <_£ ja±\ J’ ) jlrtl'i jji Laiu t j>* ^lUll 

IjA jjlxil ^>a> ^ ^3>J1 ^3 ^a^jj j-aii (JjLuI j»U ikoifiobioilts j-a-X aJ ^ - ^ .ii j 

.1— ‘ir- L—^JjI jc. jii: JliLibaMl jli t«ilLj ^ic. .julil! jj^uil ^ joj J-Jl ^ Aolc. J-aA*j XjJj 

A ■ . LI ‘ill \ (. m \ \ c\ y A i./lx i l AjjJiJl < ^ £ y Vq\ | 1 £ O.J jj^L) A-llCr jl A_l3 ^USJ-lil » k la J) 

.l^ijljc. JpH V ^^jll ^liljljakiiU Ajjliu! i facultative sex ratio AjjLjI^VI AxuJljJI 
Jill_Aiilall s ** ll ll J > ^ j jja3 i JjIjlII dllu Xj (^Aj Ujl 


jl J_« Lf^ jl aJLlII JjIxjI ^ t u ^11 Jl 

j—ac. jjlaAj (A-Jaj ^ U& ^jltl incremental gain J-i*-4 'aAj J£! A^ljc. 

J—jilall jjOjV J Jjl*H ^ 11 /jl JJ AiaUutu IjA 

_C-j (juajl.-X ! 9* l^iaUlj ^v>a> -jl Li^ t JjIxJI Jil.3 A^UjI 

^A] UlXj 4^jljliil O^^aII A_Ua£j ^jaibail Jlll*J^)2 

J_i1j ^ > -> 11 0 j jft JjIjaJI _>3jJ aJU. jji Lai ,JaA2 jlj^Jl i _ s -!c. & jJiJI ^3 A^U 
j^_3l eJjak o^) j» jjl j£. (. t ik^iA-all (ji-anll *■. >»^1 H> s\ a j^Sj -^jjVI jjLfi 4 Aa]L*J1 

^—2 A__jJJc- S^j_9 j kilLlA jl^ 1^1 La aJU. ^jk Ajl AaIa Aiajj^-La Ljojl ciiloA . Aj\S)i 1 ^ lajV 

JjJa_ Sj c“ A (Jjljj jjl_3 4 Aj^1a] 1 Ajjlill j_Xlj AjjAaII Jliul J }*^-i1 -lliA ^-a ^^^11 o^)aj£ jjl jjiJI 

. L_liil] ^3 y ^LU ^olall j 1 ". ^)ji-i1 /^y-ajill ^jJaj ^JA 


Jill—LLiiall LiJajI Jj Jai 3 AoljVl JliUlaaiall ^5^ c-LaJVI 1JA V 

JiLjj ^jJI (Pteromalidae) Dendrocerus carpentri ^ jjloll Joikil Jlo l^lo jjj£ ^ia tAj ^jloll 
j— 6 ^ Acyrthosiphon pisum <j>J! { J^- JaWull Aphidius ervi Jp\ > 

Sjja. Ij U 1 ^ '•j' J ^ (j ^jU| j j L>U A . ^ j \W jj| l A \\ aw a\\ i -v^ll jX^ 

ojl* -cl-u o Jjpk 1 L Jjlxll jl£ lil AOj-tak-a ( "?■ ^ H 0 



Cj yjjji lillj A*_> * a>i jj CjUJoluI! Lai . Jjbll A_Uii£c. cole. j Aajlall Lai (L ^ ^ H 

4a1Ll11 &A J*A\ OlA ^3 4 ^ «n\l ^UsLLiji -bj ^ylc. ^Ja^L^jaJI xa (JjLlII ^ j 1 ^ L»l m jl i 

jjSa—II jjSji sexual size dimorphism ^ ^Lull jg hJ t Iaa ^-^jj Lojjj .Ia^. 

^ ^laxa ^ jjj jjl (Jjilill ^LiLiV ^JL-^all (_ja3 IaIj dilil 1 n-il 4-alc- 4flx^ 

4-j "jit"ill ^>j£l jjLi-a-a ^151 lAa* 4-JU]l SA_^JI CjIa S j.uS Jjl^xll ^\c~ jfu)J\ 1 $ Lai 

^ Vft-v\1 J^-v" ' JjAJJ A 03 t 4. j\-a» wll L ^ '^1 •y'lll (ilL 4_iiiiJl L** ll Li-V^ -all ALiAjI A3 J 1AA « j-olll 
Sj—Aiill lillj ^ % Vo ^JjUlo ^--vll SjJc^all ^j-JI OIjLaja jA %° « Cljl£ LjUVI 4JJAJ *jl 
- 4 «V \-vSr I AjjLic. (..’‘.iLJjfll'i jjA AjAc ^3 <£jLaa ^j^. 1 AllV Li. t “ ll ^ I n A3j lAA . ^ .> % II 

Temperature levels 4-jjljaJl AjLjjIuiaJI -Y 

^_ 1x3 - dii^ji^l] AjjailifcJI 4_Uja 11 ,^-ic jJjLiil ^3 LaLfc IjjA SAj^aJIj 4al^)A L L 

4 Uu \W 1c. 0 ^jjlLcJI j I^Iq 4_uUil LuaIIj ^ y 4jjl^iJl AjA^Jl 4_^1 j J 1 “ \* > t (jl_La]l (JJJjoj 
Aphytis melinus Jjikll LaAj diLLikil ajI jill ^Jsjjui JjVl ^ A j...~>->I I 

J> (J_iiJ! '-liUy Sjijlall 4_LuiiIl ^ ^jIxa (jlaliiAl yS j^Jal .& ^4. lingnancnsis 

L> ^ ^ j 1 -ft ^ *1^- o “y 'V1 i AA Al J Jy j jauII t Lul / ft Jj cIjVI Ale- 

^^ lIiI—j! Q^J Lj)^ L>* (jlnjill 

diljyi 4_iuA ^j-a ^3^4 ftLiil I^jaII jl ^ AlsU. ja! 

di^Lalx-aJl ftA$J 1 jjIj J51 AlulS A. tnelitlUS ^ A_ujU^JI ^Lujull 4 _aIC- .4jJjAa!^ 

4 yu \\ 1 ^ Ir. UaIIj ^ j, >->flll AjL>jAI1 dAA l 3^° JtAjL L*i A3j iAA . I ^ jUl ^^3 ^jC- 
£■^11 jjAall A l^S ill aAA . djLt.Li.laIl j> jA jj\ ^3 AojoU^JI 

J -* Cfift lWj . 4^a J ll^ll ^lAC-Vl <xial J AI^JAuj] ^3 AJJU La-a AjLiliflJaJl i j r A 

Auii _. irwll A Uii ill U^a y^x _i.j A h./ill ^\c. 4j]LlII a <■** \\ y jA Lg_J i _ s Ajl A 

jij__^i.J1 4_^ j A _Jj±i. ; j_ a JIflJ LjASIj ^ jjwnflll 4 j j 1 j^l AjlLiJl /jl A3j .A±i\Sli^[\ 

«w-j 1 *^i-\VIj ^.^.jIjaII iil^Loill IjjLjj J LaxjI \$ ’laS c^^IaII 

Type of host plant ^Ui3t JjUS! -f 

Aa^j Aa 3 4_Llc 4_jlc- ^AxLail ^LiUl JjLlII iJa.'^Liklj Jjilal] 4o^aajl 4 wAili 

4j jLi — ill 3jA=Jl 4_lilaj <lLi. ^ jjSaJI qa l^Jcl 4 jja ?Luj Habwlepis rouxi u' 

JSjj 4^jilt AliLLu Jc Aonidiella aurantii *\ j-a^i 


AaaJjjJI A^£1£aJI --- 

J ^ ^j jISa <—L*_ij Ljajl Ay 1L \-v 11 4 11-All i VrVi ai , dj ^\ j v Jil Jlc, <_£ j .1 J' JL*JI 

Orgilus jemieae _ill _s a_xla_1^-11 a i..iill LliiL i— ijljl JUI (_J.la (_$ j.UI JUI 

1 J—^la <J jc. ^—Ls JikJI aic. J&ia ujljl %YV,''l Jl (^JallaJI aalja Aiil J ^Jc. Jl^i^ll 

-1' J j\ (jljjS/l JJa (jly*J ajlijj Jc- aic liAii %TA,1 Cijl£ Lulu icAijall 

•iS >^11 


Surplus mating £ jl Jill J j* ~ t 

_i J_al! Aj.Uf*. jl Jj (jl Ia£ tAjinW II Aji.nill Jc. lAj-vLa (JSimi £jljll AiLar .yy jj 

a Lli (j^ J£l IJ'Gj i.^ui Jll dilAiilaJl lIAsI Alla. l*ili Ijjla IJ jjj aa -jlja.Vl ^ a-i*' 

,^J — u jail — j ■ill _iA jjj aa nilla j>A (_>Axll Jc- j i^Tachinidae Aisle- <iAj| J Ia£) ajJa 

J—LkLit Macrocentrus ancylivorus J—aalall aIL. J l*£ jm J l JaIII Jc. ^ jl jjl jl JJ 

(_ 5 j — ia J.. ■■»!% J.—:i.la A jJa]| A—jlil jyv djiiill laA Ja jjj • (_Jall»JI ijjljja AjJiI J Jc. 

J Ja—1! jj—1c- Ajaj .ilia Jc-j ‘ JiVl Jj AjJ-JI CjUI^JI oaa Jauj Ai* spermatophore 
(jl AjJaII CjU jaail ^jWlnn Jiv JuVI i_Ja (_Jla <_£ JaII Jalail laA ^aas j j )a Jaa 
u; JaII JLv]l j>A jjSUl ^jljill J_jca aa . spermatheca AjjJt IjLta J] Aij<j-^J aa* 
(j aj iAjJaII aLIsII Jl AAa yyi Ajjiall iSjliljjaJI -vVi V JUIIjj .-r.il ^r-aj-til J 

Jll Aj I ^L oS] ^jjall a... ^UVI aiA jiliii 


Availability of preferred host stage JjUI! Q* JJaLJI j Jail - o 

3 —IC- al tA-ic- (JiLaill (JjIjlII jj-a ,-J. :-.o-.ll j Jail J jj j A^l^ A^^jAj A^,,l‘i-v 1I A jjljj 
ai —a e j Jj L» Aj-oi ^Ua] lajo jlaJj 1 a jl Jl alajjj Ajjall Ailill Sac- a m"> j JJI laA a^l jj 
d*j—il ^—& aala jU Ajo J a.II a j. .ajl a v .-.ill a! a J ajJaII aaul^xxli \a aj JaI I Aialilt 

Jaj—Jl I $ X i vs j Aic. Ajaljijyi Cil jlja Lll J IjjAAAXA j Jail ^Ijjl (jjj lilla Jc aIajj .^aUII 
aj —3 —5 ^JliJI Ja jj aa*j Jj..S nJ tljal AacLaaJI Cj'uJjiiJI Jj tAdJaio jjc. Jl jc, J 

.(Jjlxll (jA a^.i j 

Female age -1 

* t 

JjilaJl ^Jl^. .TCjLiil Jjudill ^ i.u’i-vtl A i t q\U ^\r_ IjjjIj ^Ij VI ji^ »J .j t di 

^^Icr JiklJI Lysiphlebus carchti JjVI JJJa jA j) A sap lies vulgaris ^ ylill 



___A-uiJjAaNj 4-ihflhli dil 

u —aa villik . j-ixll ^ CjUV! f-MJ aujj jjlill J^l ,_j,-s jjSiil kk> jl (Aphis fabaa Jjill 
_>ac. jkl ^ koaill Jjk ^wLLkJ'i CjUjJ kilji ^^k (JiLlJl Copidosorna desantisi Jaikll 

k • bjlkk jll Lbajl . A-j ^ 1 a 11 vljljlljjikl j*a kjik 4iltijl , _ijjOail villa j jj£oil tt 1\ » <al ^-' i iV 1 

. 4jla > .lli.'il JjSall ;jja 4 i.«T\ Ina J j^axll ^3 4_aaixajl II 


Wasp density JaiLlI 4ila£ -V 


4-u^i.i 4jjlia jj^all jja 4jllc “kb ^jjj CjUL;,ii-ill jli i ‘ ^ 1 V ^»k jjlkiLk jOeli! li-Ua 

^ ih'u vil—la jj—S j Lojj 9 Patch aa=^o jlSLa ^ Jaikll kHall Aalikll ale. villa _j Cj \S']\ 
Laj j j . JjIxA ~>. OjOaa ( _jk L^j jOil jjiaajll *vja J Ja3 l$-ia! _jc- Jaia ^jlll ." iljhikll ^j3 ^3 ^lo j 

A_4-Ja*_Jl !_.. i j jjj'i j^Sall ^c_ll »,V. a j, ..t-v Vl 4avaiil Laala jj£a IlLal J-aL*Jl villa j-acj 

. 4 aJ jail ^j-cal_a 3 i ^j 3 vljla'j' I jai ^)ak aoe 3 J y 

Size of host egg mass JiUll (jku j^ava* - A 

Gryon ^oljnSua—II J—aikll jkl—ill ,_k—ill ^— 3 vlil —'} I j jjkall o kl -v 'i j^ja 
j —ail] jjaa—Ji iiljj al iJlUJl t>=mll Jk (J (Sceleonidae) pennsylvamaitn(-airiscapus) 

lj_£a tJ _jjVI 4 -*-iaa cJjl-*-ll jiaaJ Jk j-a 4lk Jk .^3 jl Oa.jj ^jljJI [jaiaJI ^ jj jJ3 ^JlalLj 

^jOilill (Jj£ A-lk. .kljlllj (J-aaaj ^_kOij 1 j ;.'j ^^a-iall ^jIoj ^3 io^lj 

male first sk Vjl j^oll ekkj L>k^l 4 '“S -klji oic. ^i .1 ^Sa 31 Ua ijj^ »ji.iSlI 

. Jjli'i 1 1 I IJOC ‘C.-klila a, i, l ,q,-v II a. u.i.l'J kikia 


State of competition among parasitoids oj! dj iJb i l (jailiill 

_3 iia_^1 jilJI aliLLikll ■W 3 kal'l -kjOj -"1 iPaUtl (jS Ao-iiki Aoaaill JiiCij 

77 '1_jj] jjk k j'.jjkV I a jail I 1 •' il j'jaUti r^a jak ^_>kij ‘Uaiijklj jajui Jka 

.TWakall alaiai] kk. ^ jj£.all '.-j 1 —..>. jjk klii 
Type of reproduction jalkili £jj _ ' • 

o J *1 1 jj__s OiLJI jj'kall o j'.l \ a t f—> ak lallj a ' J * ^ V . CaULikll t ^ 3 4 \. ..1^ 1 1 4 i. d l i o I < *v i 

jjk atlla jjjj jjJlaibj i v—il > 4»Sj j_ja L jac. jj'kall .^k ejaill kkkS/l kauic. 

“:jj jak'i jl'kjl'i J_a J_b j^aj 4 j..iW II 4 .1 i.'.ii 1 ' 


m 


<03. JJJ-ul) A 


Arrhenotoky jj&iU gllall JSSj1\- 

lIjUVI jjI^jli AiLaJl ailA ^3j . 4.% \y)i I A-ULujT> CjI jlj.ftia r ^^-» ^3 l& JSils 1 _$A jk _JI \ZA 

■' ill Ljao jl LikkiW jjI£jj J ^i^Uii'i (JlUyi $AA ji LJjjil Uj-lc, Ijj15>Lj 

^'■-^ 1 ^ *^A - 4 x >>i ill k_)1 krf^^kL] 7t>3jaij ^ jl At.J ^jjl w a ^Jc< vlll-S 

bi- ^jjj jVI Jl ij 1 i Jjl ia^)—s ^ W»"ij diploid. cIjLq jfi\\ 4-dljj 4_u^a^<dl 4-JxiJI 

Jj a ^ 11 j-ojjj haploid oLajj-jj-ojj£dl 4 jJ-*.I <j Jla 4;> ^ jdI A Jnil U ^parental 

j—c. jaj—ill £—j $.Ijj! i^I.»l'i Jia. J dlljyi .uni-parcntal ^^1 Jo 

J} *W\ _j]l oJlolill Jel JIaJ L* U11& . Jjdl IfrililS L j H « 4jjdl ililjl ^iadl L-jLjl Jjjja 

1 a\$ a _^ili Dzierzon Jill Jl Dzierzon’s law Jjj ijji Ja 

il) V jLi_ii — 11 \ ani (Ui^i ^)JC. J3LJ ^j-o _JjSi J ^ A i O ^tc. ^3 Jc*l j yiaulL 

la g-j jjI—^—! il! ^I^jbu 4 jjI*JI iliVI-^dl Jj . i. u-^.^ Jxu jll HjKIaII j JuVI 

. ^ , >i jll t * i ^ ^ -v ^uij__iil 4 \-v i mi l 4_i Vi‘i l l \ 4 01 V< iV I 4 > t u 1-v 1 1 A J 'il l % . > J L_J Juj'i I 


>-&j lacto acecic orcein %Y 


CjIHj -idJjJ^V kj J>1^ O ^ ^A-k-ia £J 

la—iik squashed -j-2 cover c.Uaij ^uajl ^Jaiu ^ A_j'k>^a 

Y t d A. »il *Ui_u^3—II JldaV I c.^Uslj <jlL f.Lcaidl ^ cJi^lj Afl da ^jJsLidl ^J^daJ 

JllLq uj J-oj^)£Jl kJjlC" J_lC. Ai^JLCkJ cdjj JjU Aijxll djl^3k 4j2k.^jl <1 12kJ <C.L-j 

a Ja . uj l U-jJalj .metaphase j^- jj^jI -j jlidl ^Ldijyi j J Jll 

(JlLa^l CiS^ll .eliLo ja^jq j^)Sll AjCL^. 1 o^)S^<dl >-^ll*ij iJljUft^xo^aj^Sll Ajwjajdl Ajjj-<dl 

■Jj i J j J U 4 .'ll “^j (Jlo-ail (JjJj-o ^JutB . djljliilall ^0 4 pV’iA. a\1 ^| | Jjij -^j ±3 li \W 

ujjUj pi ji.1 ^ jllujj *iUdlj Ep id i nocars is lopezi £ Jl J ^h=lu1I j jxj ac.L*,- t £ —' A 

.4 jl^»dl c-J L t ijjjlxdl ^Ili3jll ^jJaJI A->Ja j ^xj 4jjllda Cll'lS jl ^3 Ajl jj-a 


diploid males ^j'-q^-l ^c 9JII aac. A-dlij I j Ja ^tjjj a.% i>S/1 4-dL^c. c'JJiU-i jjec. ^Ua 
4_s^3—; oja!—I dl ad—4 dailjj .haploid males vdjLajj-j^ajJil aexr Aj^LxI j Ja jIl ’^dlo 
ee£. Jlli I j Je l^jUIjiia lLu-^ Braconidae & Ichneumonidae CiLWaj ^L-aU. 

single-locus sex ^>^dl ^al^.^1 ^ujll JJIJs—: ^Jj jxj J ^ t .1 

^ jjc 4“ ■^’•4* CjL Aj-'La.! J jsV4 (determination mechanism 

4 —jjtjj jl jj'lil LI J jjSj jjSjj sex locus ^ .»one allele LL _=Jj JJI l^j 

LJ Lj Li ^-Jl ^j^Lil x.1 ■■ ■ ^£0 e^o -C!jL ^^yu 



4m jlLCl j ilil ij 


AB Jl* heterogenous jl ijj£A <jjSj oAa j BB ^ AA Ji* homozygous 

A-Ol^Vl <j-a L^^rv dlLa^-u j-<a j^^Jl Ajjljj 03 ^ *>'A Cr $ Jjljj ,j Jj aiiA j AC jl 
.l^h.gj jll t^ tii 111 Aili£ jj£ 1 Jc cilijjjV^ k*£ 4 W^ 

a —Bracon J—jAUI jj—J somatic cells 4 j* *n >\ l UMiJI JUJi J^u-j J*i 

_1! L <J .k^jLo jj*h y* AjjLjj <JiIj jJUi IjJ^fij ^a^JI ■jjJLj .^-9 djLojpju 

.AAaj^kha l a% y. j^) Ublj^iw jjjlia ^jLo j^SJl 4_jjljj 

Deutcrotoky I ^ J1I2 *-» AjU) ji Thelytoky Jaia AiliU £ji*II ^ JJI jjlSSl! - V 

^IL_ 1 a 1 I ^^jJuuil Jl£All Jxo A ahA^o Ajjic jjaj jjIAjj .jll <jLAUI ^j-a killiA 

^ 5 —a .(Aniphitoky ^ 5 -°^) Deutcrotoky jJiAl <>* JJ* £-* jl Thelytoky U 9 cJS^l 

Jjj CjLoJ^^ ll 4 jjUj w 40 -y <n ^liJI (J A Jill Jiaxj jj J Jj JJ V JjV^ Cll^Jl 

»— j Jj UU ajl Jl J£ !Xky. *• A_u-a^-o ^)JC (-Liljj LjjLoJ Ua ^ jJjlII jl£S]l 

ak> jjSS U UiU. .Impatemare LjjIc. (jlty j' Uniparental jkjjU .1 kjjiJI j—k 
^ Lai .Ichneumonoidea kulc. Chalcidoidea kLlc. jji di UL iL ^ AxiLi S__>*l 3 all 
vj —^-j . jjSill ,j-a LL-u ^jjj ji jkua iDeuterotoky tj jiudl jj'i£j!I jua -LiLyl kJLJl 
yj\ ij t-_paj «a» 11 ^j-a Ji£]l j U !>IS (j±J 

a ^Lj —la ^tljj '^ , 3 A -y*\\A 1^1] ^ ^ 3^ I 

(JjaAli i^ya 0-lA * 4 »Uuj C_L)l^ ijl AjI ^j-lc- 

oi—A <jl ‘iq^j cij .iaia wjU^J Aaal4 Ijjic- Ac j.o>4>li Ci -^1 ^*liu ^^ill jla 

^j... jatlSl LflJ jjl a^yL& CjVCk Aj\ V] ^jAc. o jAall l^J C.iiAi] 

■ Thelytoky Aaia IjljJ ^ciL ^jlA\ JI aAI jjll l ^il jjj-oAj (Jij Jc- ^-^1 Sjaailj Jj 

^LiiJI ijjiii 1 jjI£j! 1 ujliujl a^.1 interspecific hybridization ^ Ijfrt 
a— a Trichogramma perkemii ^>JI j^» JaikJl ^i r jl Jj ^Lc. JLLdl tdais 

LjLJ jj—j LliLLU ijna ia ^.1 j < _ s jjl _ja jjlijl J^ill j’t£ T. californicum £ jill j-« JaiU'i jSj 
La Idle. Wolbachia jh“ 3* 3 3^-^ 1—u** adliA j . S^ie j -Caiila 

i_Hia. ^ JiJjj La Idle. ^I j parthenogenesis-inducing Wolbachia l?J^' Jjlidi ^_i^L_oj 
l. j 'll Vai«J jl£ J^ill _jiS/l QS\* 1 ji y.y VL^a V LaJ dili . ^ VJ-V . (ji-lj ill j-a JjU ]1 Jjjiill 
1 —jjjSJI ad* ^jk. <jjk-a l^i£)j Thelytoky ^jdl j-a J^a^l ^ Deuterotoky ^jdl j^ 


UA 




j) ]f~- j dal'i Ad^ull ^qjj <-" ij*v t ^x-bad<dl ad dj^)*j ^3 ^l^dul ^»AC- i . n .*n d-a 

^_Ij Ujp.^,i]l ^^Jc. ^ J J**'^ ^ J A^u^ado ^)dll tillj jpd dd j^j£a (_g.ll t-ijidll od (_gAc- <j j l^k a\\ 

\k iA V'i^ _jJi dl-jljflUll (j —>a oA_d j Aid. (J^=k.».uJ AS3 iAUa ^a ^C-^31 L5^ C ' *^! 

JyL b ^yliVlj j^aIS Adxj £-dj dip. Pteroptrix oriental is J^iUI jAj Deuterotoky—11 
J—£ jdi Id W\ j£a!I ^d ^iJdj cddnl) Ajjdi]| ^ ^dli o_j>d 

4 L ^n^\ ^^3 Ajmpll 4_udl (jl VI jj£a! 1 (j-«j AAjlII A dfldll ^)dj A rv‘fii,<il dljVS 

. Al jft 1 (j a I AAc. £tdj LgiS/ dliV 1 ^Jda ^3 (j 

3 (jAi ^ jib dbj^da iil\d ^ji { ^ic. L$.J^ cJaS^ ^lld jjl ^)£aj (jl ^ll /^o 


A y'u bjA_C. S^jjI£11a 1} dllLiiiaSl (_^iaXJ ^^3 j^j£a ^Liil ^jS-ad ^ja Ap j • **'J^ *4 j. > A nAiil 

dl Aid—a ^_ 1 c- j_ 5 jdo c-id (j-ic- AjAiall jl AbllxJl ojl^pJI dlp^lS Lgda^aJ Ad Jd3 dli^tl 

. ^j^£a !1 ^JiiS (jC* Aj jp.dl bjV^jl ^iaj Aj^-p. 

A_—431 ^i_aJS dV^dJI <j-a AJAacll Apj ojdS/i dljidl Ail Liaji j£d <jl ^.,A\ 

jj£j_U ball £- j_ill (j—_<a l^_i3 ^^AaJi Jjlfill ^3^ ^jlj Aij^JL-ali Aj^dkjl dljljfllall dm ll 

Eretmocerus <J__iilall 1— Asia JliL£U a >Vu dV^d I 4 J a^jj Arrhenotoky 

(Jfll ala ll Epidinocarsis diver sic arms J^aiall ^UaSj ^ l di-ill AjLaII ^^ic. JiiaUI 

-Phenococcus mcmihati ^sA^aII li'udll ^ 


Distorted sex ratio ‘Uddl <im 11 ull) oJldll ialdVl 

J_jl3j dli>U ^ iirtll jl dli)U jlLoll j\ JJ^A.11 ^Vdl ^_jAxj1 AildVLj 

-1 ^ '1 « diLiViilall 4_iid^ll A-Ldil ^3 dil3l ^ j-v 'V l 4 r~. j a -s. ^ ; j^£a!1 

Paternal sex ratio (psr) element (selefish element) ^JjVI >uadll -\ 


—i*JI lid Lid .daughteriess (dl) dlj^S/l ^ac, JjS/I d^aJl (jliaj jl£ 

^5—s A—a.j .DNA ^daJl {ja selfish ^ul cja. Adlj ^jjbVl 

c 5 a—S i (jVI S jAllall oAA aJ Ja-kj ^ill ^ j^l) Nasonia vitripermis jjSa 

s">A^ ^lj (_gd Ja33 jSaII (j-a A-l£ ^Ld jd dliVl A_a.jl J)j Ad Ail ^itiV1 c 3^^ 

A JAILS' 1 idL-a^jj* Ac. ^ 4 \A ^ AdxD (_ 3 ^ j ,A_»djjlS Aj ^dll AjIil^p^J L a l l- a ^-*■ I 

(jl (_^d-a..J ^i-a4*JI lA^J XaU J^A J1 <_£ jdll J ^4aJI (j-a ^iljVl ii !t> ^a ^VI 

• Ja^ d° ( Psr J *_1 aL*J 1 lift d^jjj J > !>n-j ^ll 



_4 jitjflM cj! y* 

Maternal sex ratio (msr) factor - f 


y> 4 iu,lu o jAliJi o3a jAjjj Nasonia vitripemns JpUl ^ Ldaji ojAUnjl ©aa d_iL 


virgin 


ji—*JI) j—Sail HI—iVli i extra chromosomal element J— yyay.^^ 


aIS tlg-Ld l$pji jj Ajuj tJaia jjSill (\* ^Liij (msr) Jaa ^ali females 

.d jA_ :*.jAj clilj^U a Aj-uJp. Apu j4 jd-d AjIa-oaII ilAj^ J Jpj . JjUVI 

1a—a J ?- pUl 1 jjj iUjjij \g >n (_JS Iaa ajjTi^.a11 wAjVI \ u^A't j 

l_aj— a^ll ^:^_c. y^jlu J^ai’ ^ sex allocation ^ ^jj^l Jj_$j Ja^UII 

^-3 ,J*oL»jl 1 AA L_aCjjS.i . w LjUl 11 I AA A*j l>i jJU Hj JJLA LuajI . LaLoJ <j-al*Jl 1 AA 4 t'v y\ ^ 1 ^ ^ic- 

. % ^ o j)\ j£j JIjV -Ixaj d_iL-a j j 1 AA Cji jl A*A ^us AiAc- 

Soil killer (sk) £yt\ JjIA -T* 

q —j s^jAI Joji ©AA p MtiuJ j /V. Vl/npCfVii.S {Jpla}l y± L- < rv }l S^A jHl ©AA OL'Ap jj 


.(Entcrobacleriaceae) ^rsewopAcwni' /mow/V/e y> ^da. 


L? 


J Ho 


j 4. 


< l_iil 1 _Ajj£j ya AoJliJI dj^piJ jl . djL£U ojj^'j-a AjJu UjliHlI oA^J AlaLkJl 11 a cAj\ 

J—jjJI y ^ _Ic- A_Sjjli AjAij i ^ 1 o jpfpll Jiiil djApj J Jo'W a] I ^yaj 0 Jijall jpsJ 

oiiiij l- pijji jjLiii f.ij^c. Q-iVii A^ ! wi-aJi -^j 

. A_j y Lill 4 4 w aA\ ^ tr_ y q.) ii^ALiiil ©OA a Li 

_jl 9 iA_i'-—a_£ j jC. i_s^^ ■* U.,,1 j_. L)ijl jj JijajJi ^ 'd <jl Jo* q 

i -—«j vertical transmission ^Ijj horizontal ^1 Jaj iliJau Aili lUiul .-jIi^s l^Lu 

j —a J^c. ^y. bjj£J! 0.14, '." ^J 1 y± JJ .Jiijll ^y. '_y vL -,^' 1 itS, ot'jS . w -£-*-'■' 

!jl-<j Ubij J! Jy ■jaA ,(%i — X ) A , t-ii J , m 'lljV^aj t;V. vitripCIinis jjjiliil 

.ji-o bCj^kj /jl 4<ajLlll ^_A Lc jl i jL-daiaJl lilA >. Ij.^i ^iai3 JO a-aj 

C.J y. .. ^ 11 _jl s-iiix_ j mjj 11 a ijki SjOiHo JjJ) j ^ J Jli yi . Lj ill oJA aHj>^ y 

l—.J -4*j Cd'jall 11 a jja_^ a!i J ©V' ^-iUVl ^jJaS*-u ^ j j^a]: ,» ^ ^ O-jA-vj 

( x-i> j j^lll ds'u? jJl dip. ^yiC. o jpa c]liA jj _^J A3 . jjSl -7 Su 

\-)jSl AjL-^^j J_:L'i yu ^Jl '^S^yi j ? 1 AjijI ijf. y ^iC- djlj V J 1 

y .. >j r J 1 J- .'ill ^3 AjHa-aJl 1 ^.la-A l gja'j Sjiaii ol-A ,_Hi .ASLiJ ^jl^l j 

J— j . i j -i iu — 54 ] 1 <jm —ai l—Hpr. AjauOLo ^p.l_ / pil y HliA ,(^.^1 tGodfrav 





—Ja j clu^. tAjjUil <j ±sjj ^Jc Jiialj (Mymiaridac) Caraphractas cicnfus 

^j£kJI JjLjV 1 J jjc. 4 jjSill Jj-o iaia Ifl u i'i ^jl£ ^ A-plc AajjJtu ^gxiin ^-sUVl 

dll_a _SJ -l'dxxll£ Iw^jj j Jxljdl I AA Jasu dA^I j Ajj>j ^ya oj-Su ftA^l j aJOLj 


,ad_t- Od ^\jjj 1^1 AjAtC- AjiL-s A_x aJ^IjuJI oA4 £* jl J£ AlC-j .IjpJ-i^; ^iAax 

l ^ i^30ol _c- Ox^j ^j,jfljgi3i O' 3 cad 2^ij ^Uiiti .dauVI j_\x Lu JsL a_1£ 

. iOuiii! ^jx LA^)^_ ^ 0 \T-X dl^x i Uxj 


Non- Reciprocal cross incompatibility (NRC!) ~~ * 


—j Rickettsia-like bacterium Ux_j£jjJIj *^^0 Ljjj£j JU&I 3 jaU*11 oaa i ndl* 
aj —it .j —x aJLLII a d*.nll (Non- reciprocal) aJaLu CjI^jIjj ^_a diV^L-J 1 - 

■ x k i 4 Lj^fdOl o^j i—jLl^jo j-k- <jx ^jl jjai ^ IVfl^ 4 _jU-s3^01j Ajjli ls^jjSuJI 

1 jjdfLih A-LqL^. ji ip- j! 4 1,0 ^ O -0 ^>jx (Jjl jAawj 1 j ^ i /-> "v- 1 /^dco3 tLi^jo^jli ALq I -*■ ^ 

a—UL a. jjd djbl (jjj £ jl jail ik- aK Od £jii /V. vilripemis JdL ^ . dj-Jl ^Jc. 

djl3_*Ja—OI j 4 LqLlxII aJajjjI^J S^AUail rjx -1 a»j <jl /0-xjj Li^).uS0j aIxlA. 1 _? ^\\*\ \\] 


—il £-^jj ^ * j^Uail aOfc L_Ui-i <jl A^kj Trichogranwia deion 3 Jl^ ,^a Loj! .Aj^pJi 

>Vi O* 41 JxUIj ei COJuau j j 0^^- ^5-^] 0 

.maternal inherited factor 


iSK ‘KRCI ^ AjUi _j J&\ AjxiWil A-ll»u 11 ^ cklil^puOU ^cij I^a 

1-1 — 1 . AlW JO ^JxIjlII Axj J n< s.j ^1 AjLiiai’ g ! *3^' l /jlx MSR 

j A a ji hill ^ 1 jj V i jjx 0*xj AO-oj j Jaia wJr lc- Jj.^ax .5 Cliaklj 0^ >30 

iMVll Ajjjx]l Ajjliili j \g %j >CLjj lOjJ j tlllc, Jjl ^\a «lSlj»j 

-j p- g—Su J—2 A^iLO i-ljliVi (jl jLik-^n ^-3 \slL\ tAj^ixil diljl j^-^jl ^Ac L^jl e’kJ 

. 1 ^ *1 j •*»■ AjI^J O )i Aj LjjU oi^. 


:4wijjl0!l AAxuOll SJA^-alj 

CjULikJl ^ - \ 

ej .—t j—c Aj^jUiil a * mi W11 A-u^ulI! ^3 son killer Vt JiU J-U. rj.& * 

,_ji dj_j.J] 4 J1 ... Q -kj » j iJa j a*! JC. lil'jA J ^jl Ak! i>ii .Cj'uljiiali ^_i 4_ii^'i 



\xt\ 


<1. ^ ^ ia a! ', j ^ 1 j i 


4. ^ i n ■■■I' v Jl 4 lmiill ^Jc. jjjj (_ldj *11 o-lA ^j-aXJ ^jl (JL*uaJ <jl ^|l ^jl^jjiil 

.(jjl CjLuIjj Jl ^U,aj JjajS 


l'X ...j-itt— Y 

a ^IjVIj jj£i!t AjjLjjjq 4jj^ LjjjiJaj LcauL^ ^Lalc. ^ ji jill jiiaj La o^lc- 

lIsIj^Xi ^ gi 4^L^SM AjjIjj 4_u j] AjoDI CjLLAk]! 4 j j»iit 11 CliL-4 j^Lall j£ 

(Jj> ^ -^3 itilL ^j . JjLiiil j-o l^i3 Ajj^ilaJl Axuull L^jjpijj CjLajxuj^ajjfd! 

Coccinella 1_ ji—LjI— ^jjLi j * jjc. j—i LjIOU S <■ ^ i>ni 

4 — ■'JJJ* ^ J—J J ^j *Adalia hipunctala j undicempunctata 

Ci^'uaJI ^kxjlj (LjjSj tjjSj jl j*) cytoplasmic ally inherited agent 

1—^g (jLl—2 Ji ^IjVl j-a lUUJI !^a j-oj . ^Viiall j^mil jc- JiVl L5 lc- 

^_lcr ^*Ldl i k^Iiij IjJj^i ♦ jl ^^3 jjSLli ^n-oll ^jjsLnJI j^ %) * * 4.11*0 

.4jjj\ill AjariWlI A ) k til I ^ 

Longevity ilfllill :l>uC 

f— a! j—* longevity' 1—^jlc. (jllaj La jl adult life time <U£II a_>A^.JI aL^. S jaa jL*j 

(J_ii>OJ J3 .4jl2L]1 Ajj^'t.ll sJjiC-S/l 4 j— aL^. coj^It^. 4-mlj3 JUC- ^^lc- 

Cj jlijj .Ajjlila ha] l^lJaSa facultative ajjUI^J jl obligatory 4 jjL^.] j^Lu ojla SjjaII lilb 

liA*JL SjjtLa fll'i-Vidl LjiiaJl jjlJ t^-AudljjJl o^pflll ^ Jl^Jl jiti La£ iojliil tidlj 

s, _ jLu _^xAJ j iLti pl^C-Vl 0 if- ^xlj CjLj j^il - L« ^ j Jual 

A UllKll L * b>V. lll^J l^U] Ljjpkji't ,^0 4la jtfuA ij a }\ ^JjjJall s*' l^k'l OJ^iail 

LjI _^j-a 4-LaiSil S^ouLll eL^h. S jai LjjIjj .cl^sVl marking 

~! La 4-mi A-LaAI Ljj'sS 4a^. tAjjLiix 


l_aiS ^>ac. jjLL Ul^ t ^)jh *^ 4 jaaq 1 L 3 . 4 iLl ijjLa^iui ^-A i ~ ^ 

^Jl y.Lj * 4 a 11 ^jiLilLj diLV \ ^j-a ^jibj oliLXiL A"\i oi ^2 

ji ^ jl ^.q>j 1 ^ ft^Lj S jiLc tjlull ^ i-liLVl 4^uu o^Lj 

j;11 j^aII oj2 o-^Lj J'ulLj 4=kjLl]l 




idUj J>La <*-daJ <j| ^ill JJC- jl j Lal£ ^jAiVI 3 La CilUo Lal^S b_)L^U 4 -u.mILj 


• oj&aII 


3ila <Luj^)iil jl JjI*JI Jj bjLyi 3?. US ^ic. ^aL 3^ jac. (_>i 3*US a.iajj — T 

4_9^U ^ ^ j\^_i3 b * > ^~»h v ^ U-mLlc jljxJ pbjj Ida ( ^lc. 3 ^dil ^JLlLj i4_Lol_Sjl L^_)La 

1 alS9 iuiJjiiljl (Jjl*il <jc. da_Jl ^ £*1 JjSS/1 S-C-UlH ^j| dna j . 4.3, mdl 

. l$di j£j\ I^IjI jC. 3lfivLc ^3 l_£jf.USj l^da^>3 dal^ Jjial 3 j!i9 didlc. 
dL_ ixl\ (JLa <l-olS]i 3^)*cal1 4 -ui^j 14 (j^- 3 3^ 4j^3ail CjLjj^*'^ 4Jla ^3 ~i 

3L ja Jj—-la £-a 4i.i^IduJi iiVl aljd .Ida Squall 3 j-19 ^Jj 

4 Ji'u Cj—A 3 L* ‘ Q * LcS id^il AftJ 'Jlii® ^3 jjji 3 ° jr& bj£- 31^ (Ina 4.LIS11 o^jdiaJI 

.4aLujllill l^jjd UHL aLjaS iA\ 3 * ^£1 Zac. £daj (_£jal 

j\ —fej^l (3^*0 d-L 43bj 4_j^iall Vfrja jL ^1 4_i-*ala 4_)j3oJl dbililall <Ula ^ — c 

3—^ Vjl 3V La 4 JjL*J 1 ^ic- (_£.lijj JA\ ^1*. jl t4_iLji*Jl Sjdll jl r UlII vi^Aa 9 

d ^ *W 3^^ (j^)l jjJI ^d^ll L>° ^ > ^\>1 LgJ dV 4ji LcS pldJl \> <^u> 3 ^ C_L^aJi 
Sjji—aJl Slia. 3jHa Cluis Uij .host searching il l j food searching 

^ —J La Lille. 4_Lal^il ej> : i\!' eLia. jp—o9 ^j^Jl ;3^jA*_a ^Ljl dll^L%-* ^-1 t U-ol£it 

J _(3^^ ^ djjlS lil 3^^ (jC. ;** i«k ill ^_y3 3 W 3^)3 

• host habitat JjLJI ^.Ijj jSLI jc. 3 aixjj 4il :d . a food habitat 

dJ- jV ^>^1 dllaA dlilS Lal^ t4_Lal3]l 3^3-vll SLia. 3^3 dilUo LalS 4_jl t_ ^ya ~ ^ 

l^ 3-13 dilUa Lal^ 4j] ^Ic. ojXt 3^1 j^; ^_ll2]Lij ^ddilj Sli^Lai dj'Liliiua]l 

ajjl^a habitats y* <—al djljyi djal^} LaK 433 ^^ 

fj jdl 3 ^^ 33^^ 3 * 4^ajail JjSj eclosion habitat 

j^__jl dll—.ui^j lftal <L\S\\ S^d^JI 3 La. 33 ^ lJ 4(jL<all 3^*^ ^** * *3^ 3^ W J 
4. ilx«a S/1 1 q i 5v Lq^/ 3 j jl. a .a] i 3ii-^La-ali 3 ^ ^ 5 ^ 43lt 3 l^J ^ Lxj dlii 3 ^ tdjljUaJ! 

•J3 3° W 4 3^ ^ l? L^^ 1 ' l ^ jjLic 3 jj£j ^3^ ® 

^jjj (^LVl u\* ‘‘L-cl^ll 3ja : ^11 3La 3-° d^3^^ jji j-iiliil <Jla ^3 “V 

^3*^ *jy* ^3Hil ^JLJLj 3aV di3j ^ j^Siiil dli^Lo ^ dbyi d!L5 3ja^ 

4dli Go/7fozw^ legneri 3^^ 3^3aJ! J>^ ijiaj 4jl Aaj aii t JLldl 3jj ij 

Jj^dJl 3c ^aa 3^?* 3^3^^ 3^ Jjtl 3**-^ ^ djLVL Jalilayi 

. 3iiUl 1 La ^ L- Jaliall j 3 jLV 1 dl3j ?uiij j 



j Ci\ jmi ^\\ j 


Survival Analysis of adult’s longevity AUliil si) 1 pULi 4^ud 


b j 11 ©Li^. ■rvrt l^iiSJ^yla dlllA 


_jjji2kllll ; liik.il jl ^ i nUSSi l Xi^ll ^j\\ <3LjaVu <L>1£31 o^XoJ) oUi. J^j 3I-0 ^ 

4 cli^Ujl x-ail jjj —j ^uU-fl—aJ Cjl —) j\lxt ^li Lajic AjLjJaV &iA ^ 4jl VJ tstandard error 

1_<j \ jjl-1 -U-aLSil dJ ll oLitk. Jjjla ^_lc- CjUIjjI) (jl 4JLiA^ ^Jaliuj 

♦ LmxJU IxjJjjJ ACj^-a ^jj£l) 

l--a a^dz-kV c-l&J i^JjlLvI <jj_jXa <Lil£ AjIjIVj sjja-o ^jLiiV “Y 

JaVl fi>eAj .cohort survival curve ^ j a > c! c.U_> ^a^i<u ^-i^u 

CllSj |^1 AC jI ^ 9l cL*j 4-u d \-j3ij3 l^-Cal j I^uij^q ^ ia*j j <3J 

^cLaj d^Ai: CjIjW~i<l1i aCA * : r) JiLi jdajpi ^a Lc^ b^is 

S jA u ix ll risk of death dj>*ll L ^a ^>*XV ja <uij : "lvpc l JjV) p) 

* ls^ * Jr^' 

, _jaJI a-a Uij-ul a!1jIj cIi^aI] 0 Ca_)j^di Aj-sa^a AaSj * Type II ^t-JI £ yel 


a 1*1£1! c_il jiu^V i jIj^j Ajs^ ; Type III d-JC-li 

-j**^ 


Type I 



Wi 





^ wJj-ail ‘Lb-ij ^J>L t JS -^J 1-iA L&^ -^'J 

%° • 4^a Cjj^u ,_$ili Cj3j!I wj'uiiA. ^yltilLj ,^-qjjjIc- j!51 A-<u3 ^jaj 4iDL*Ji 

CITvLaI_x-«ijI _ : 4_jjAjljII Cr kM ' 4-L«La_4 ( LTso ) -^-' S| *‘ v ^ 

.4XqI£j 1 a11 oLp. ^ 4a^f-k.ell 


pi ^- Zi (Ja ^IcI^jI 3 ^ui^]l ©Lia. ^Jjia ptollii ^ynjC' ^ <jl ^y.lp.j 


p j)-iJa^ail 


*Limj Cjl^lall uilL 1 —i^L^aj jjl p^ A-vIl tk^jlc-Lu j^u-ul 


ijr* l$jp.ii£ p^na") <-ilc p-lLj Cjilillil ©LiaJl J3^> ^ wjLui^ ^jfLoj JIUjLij {* ^ J^*^ 1 ) 

LiJa—J U ^JJ .43, ^'n»a , l l AiVI ^jlc. ^jl£ 4 -LuU (Jlc. JiJjtj c-Lu tij^ill '■■ • J^ 

t'— li ^_Uj— j jl o jj^Jl jaC JjU AJDIc* o^y^z <Lal2i]l o t % 11 oLp. (J ya -^_!’ 1 Lli 

• (tX:t' S J£^) 4. ^’^'V aaA ^jxjlji]! -i-ic. £-a l^.Sa'^lcj ‘ijJbJl ojiZic. 



4 i j 4-w*j JjSjjJI \-i 4jLallil wjl4irtl.Ull SjJaJI SLa, q^JZ ^ j£Ji 

.fljj*jl ^ jxj S jSill 



jILjj!j ‘ULiiaJI Ss\jA^\\ 




40 - / '“''0— -5+- - \> -- 0.6 ^ 

J> 30 -- S \ \ ... 04 ,? 

T — O— Mean number of consumed prey \ 5 

i 20 - o-" r , . . —-r+s. -- °- 2 ~ 

g —— Cohorl survival \ 

10 -|- 1 - 1 -j- 1 - 1 - 1 - 1 —b-— 4 -^+—I- 0 

2 4 6 8 10 12 14 16 20 

5jisji ^ f )jj\ 

jj xll fl Vill 4 jij> jjS jUl x-a AjJUII wil y*>\\ 4-La ll il dj* SIoa qa jC- :^t T :Tj jJiLi 

. ±k! uUj A-Ix-kIjj AII^jjaaII Ll^u^l j ^ 


cjl_jLiUI aIaI^II sU^ ^ ji ^ull di^lj l*1ua 

; j \4 a1I j 

Pre-oviposition period La Sjj2 -1 

oi Aj .A_iJa jj (Jjl ^ e.lj^*Jl j^Ia O'* A 1*1^11 a £ J^)^- O* ls^ J 

—jlIaJI 4 j% > >ill jl ^jjAaSI jl Jjilll Ji^SJ j \ (J^iaJ 

A. ■ jf"- ~ U,J •% ^ \fV jl Sf. LjaYlj dll^^p l1 gjlr> jl 1 gjlf- 

dj^yi ^j£j djlill *iA .Outdoors <Jaji_a]I UlL^. Ig’n J jj 
• Jjitll 4-lLaC- ^LajV jjiC- dL^jJi - ^ 

,<£^pJI dL^jVi <j*a ^ g ai A m .0 ^jIj^j Ia.1^.1 jj ^jI£a till^pj 

jl ^ Jbti , -fr'l j .—jlajl jl t AjIui - *11 a J.^i .ill < r ™ ^ATw 6 l3^0^ Jc- tAjJLiil 

;jj j£j S^slLjia dlLuj^piAll j djMjflKll Aj^«al^ ill >^lV iilljj ^j| jjtlII 

.Synovigcnic 

1__pj_-’ ^ _jIIj jUiajV^ iaxuj Aj^LiaIi ■‘UajjaII jl (JjIaJI (jc- s ill AjI JLl - S 

i^ja I ^c. 


4-iA. jJjdl a 


4 ■< j . V l d'l i\ icUll i L^jjjLLd JliC- Aj^yliJl dLui^)lLall ^j^inll ^ j 4i * _J^ 

aJ_ c. u _11 dl jlill ailA jjd*rf d'.-LLH 1 .! Lai . dl-lixll joLl j'i £• _^uJ ^1 i_Lau 

Phcmerotoma -J—4iia J—la j—i.^1 —II y ^ jlSl j\ dULaiJI ^jda-j <_J die. La 

.ocularis 

Oviposition period o^uJl # j4 ~v 

—* »l*j .^Vl J^lj A . i ^Jl 4 t>iji Jjl £-jJaj LS^J 

4 . 4 i- v jjJ^_u]| ^u!»J-ljLcJI 4 i-ii.dil jj ^ 1 -s.■ ii i Lq Ulc. ^jJI j ^o^/LlaV I i ^Ac- 

jjj_£j *» Q |I dAA .dlLuijjL»j dlLiLila ^ja A j j^"v 11 C-ljiC- V^ ^^slfLal! 

La£ . 1 ijl Qjl jiillj ^^ull £_jJajj Aj.lili]l v*n-fc (j-a A^jill jl JjIaII £-a J^LaIU d^fcLx CLllj^l 

.Sjjill &La JiU Ajj^j ^lj JL-aJ jjC- tlixall J 

j—JXJJ jijluJl <jli i.^XlS/l (jiaJLui (Jxlj ^J -aul l ^ ***»') SiC> Ajl 1 Jalr , ClJJ 

AjjLi^I wil^ji-all ^ja AilLul AaLaJxt-kjV) ■ **jj-a (JjIjlII j)C. iLixJI Ac-^l^j I^jjj L>j,lx 

_II ^ic. 4_lilai<JI Encarsia o^*. <"\\ jLaLi Jj-a Jj 3 l$J ^ nVu/i AjjL jjill j 

£-0 $jljj £-a 4 q1"-v J.l AjLajmjVIj j\I ^5 CjIjVI 

(J-oL*j ^IjLJI ^-Ujj] ^3 j£u ^ylUJljj oA^lj AjJa^ 

. AnrViJj jl aIjIc. £-a ^j44a! 1 jl (Jjilall 

A J^A^I jl (J-Aull ^ ■ >>J UJ 1 . qj]| AjIaC- 4 (JjIaII 4^5-^ dlLiLiUI CiUJ 

. A-Jaii-Ui Aild^j JjIaII ^.l Joe. Ai-tjL>. 1^ja3 ^ 

Post oviposition period *^*4 ~ —^ 

—3l ^_A —Jill ftj & (jl Ai3 tiLlV Li-a .dlj-ail ^ ja. AjJajJ ^>^1 ^ ^ j 6 j)!iill 

Tt-alj—J ^_2 (jjlxL^a]! Aiaxul^jj (J-a^J Lo l^ilSj Ajiilialll Ai^Ull t ** lj^k j^a Aj^aI Aj^IjII djl^pill 

—jfllnll AjIa-u^] ojaiil oJlA . I$_i3 jl (JjfiKlI ^dxl Ai^^ijjjil 4 -v^l^^ll 

-j—=*.j ^»AxJ l^jljjiLuua LS^-9 Aiu*-Ja J^l jj-a lJjLjlII jl ^jl^il] j jSUI ^ya -JS1 

U J jja Auj^li-a LT^' t, ’‘ ^ AIIjw Lai . ^saJi j^a (_^ajlxa]1 ^ ^l^JI 

^cLwij JUlLj Aj>i^j11 ^jj- 2 l^jl ija 14 iLvj AlaaI o^lill o^a jjli 

L , o i^ill ^3 ^1A1 Aj^uiaj ^ 4 -v^i A. ^\ \ ^ 4 n^ l AiV I -il ^3 



A j AjliiiaJl Ol joj 


—-ilia ^3 jl Lol CllLliiala ^3 CAc-Llaj S-lxI > «V) j tjj i In ‘ijpil! 

. uelujjiJI j- jj^jI Ju jSSI jl fU o-i*J jl Copulosonui 

4laKll »L^ ;J JC S ji^aII (Ja)jjlII 

Biotic factors AjjaaJ' <J^j* 11 ;Vji 
Prey or host density ‘U-ujil) ji JjUJI AiluS - 1 

jjjti aJ V -ii jl 1 a iaU jjju A_^jjj]l j\ 2 Ajl'jSJ Jj aUJ -3 tAulu A a ■ .-, ■. 

1 _ ^jU l : j _ Hi V t __ j]5 ui _ ujjiullj ■Jill iliilall Lille. jjjj o^JIaJI alia. j_jla ^jlc- ajull-i 

LjLg ^ia-all Auille* Jy.9 > ul<i^5i]! ^_3 Auj^ilLi l^jlil ,jjSj ^ 5 ^ L«i A-—. ^jlLa 

Lu-'J^k 3 I UL Luu_^k ^jjjl Lull'll oLue a jj 9 Au-u^aLijI ^cJillili L^-13 jjLii LllV'uauLi ^g'n") - ; 

d li J j^jHal 1 J->J -,»jJ ^ OJAJ j' ij-> t>> “.>3 ^ 

Cli'_;I 1 _ 1-1 a jji Jajj^j ^ p ^-ill " • ''- yl |_ju AuC- tiJllA .^ij^'1 ^_3 a jeii 1, 

A_JsLslc. ei. ji . tlllsl^iHiV' <j.L*-a AuJuaII jl .Jll ^ya yJH A^j^IAaII AJaI^Ii a ^lireil 

'1^.1 1 A Lo Lill LlaliVI ^3 aIaI^II a^/lill a^ a y$ J\j Aa Auak^u 

ajA _ al’ 1 \x. _ 1 AiiLAc- 1 <LaaI .La.jj La£ -A . - Ija AuaLijA LlililuS 1 '~ i^-'i -■L-iai ^ ^ ^ 




vS eU ., i j 19 j'$ j Trichogramma mimitum ^ ciiJI J^> 


uiiJ 


Jjti) 


L^> 


JiLall 


la Lull j) _uc eiiijV' aJIa. .Auilulxi eiii 3 'uS i_eLuau ^ i V'i L I 

A— *1—3 ^liLui AiijHlaj -LLclSlI C j.l-^i' oLi^. 6 jl 9 >bi (C! eridac) Thanasimus duinns 

■JIjL— iVl ^— 3 LiJa—_il A^_iLfciLo Ajj^Lc. Jl]Ai.j . 4 ^'uja]) ^JauIjAIi /_ya 4 1 \j±W ^IjLj ji'Li.eL<ul JLlC' Jh£$ 

^9 J JaI^I {jaj .aAjIx. ls \& ^j '3 Dicondylus imiiamis Jaiklj 

—i^J) &'— '&j —lij j! /jjo uu 4 i^AxL j 

/j J Vi A__3jl.»jl 1 ^ ^ j 1^') AjilJiSil /j.a j U ■•- a Ji>i Ajl A mW rLl^iX 'il 

A_j 3 ^ o\ ^]ici-iil ^_il illaxa 

9^-i^ ©^Ljj ^-0 ^ju^xSLm Al*il£]l dLpd Ajtijl'u'jl 

j-a s j±£\ Li] (Carabidae) Notiophilus bigatlafus JjLj) Aj^ju Aixi .a-u'u^I) 


L 




jji ^Jlq ^dc- A-j-ixlil j‘ ^jJI ^.3 (spring tail ulil^ d*l 

1 ^ '1 _*: A_ul!i]^ ^j-o Aj^-lx-« b diou'lw aJUJI sJ_juI ^j'l -!> 5 


) VA 





_ 'j£i\ Trade-off A,,;-Jn~i..yU _p-i Jl-^ 1i* jjjxjj . Jal aa*£ C-a-Jaj 

.a\ a\ ^11 \\ ‘a! t-vl 4a 3 

Prey or host quality JjUJI jl 


J 3 —La j <L-u j^pll £• (j ,aj iaXc. killoA I 4 -uUjAJ! jl JjIjlII (t j* d -S-aluwJ( $- I iiJl — 1 

^_lc- dl.lwJ! ^ll dLcu £La 4 jCju CoC- Jli-aB JaAj-u j^Ix5 , ,jjj jjiudl ^Lalill \\ oli^ 

>1 j J y\\ La ^L-<a3l V i&Li^i kJj ^ 3 Cjj^ 14,'ifl ill ^pi 

. .1 4 iL.»j ^JUi. j.di'i.Vl ^^iJl (j-Q Lai O ^ 1 dUjj ( A-jJ3J 3 

jjl_3 t JJLail ;Jjy ii JixS il^ljljc. ^g-lo ^Cjuj ^liJl dl pjaVill ^3 Lai . (JJC j-dl 

J—jtl^U 4.Lal£.Il oj^JI ^cJd Lode. Jjlal ^jjSj Gom/ozws legneri L^im £o jja 
Scjc dl— 3 jj ^Ic- I^j jC ju dc. AJjlio Ephestia kuehniella <3^^ <dlja dla jj 
a. ni l 1 $j jcij ^Ll£]l » jd^JI J Jj i Pat pita un tonal Is 

. 1 £ jlr. jJJJjlIaII 

* t 

dl Jjjll ;j*<> jpj£ dLx^Jajl :Lu£^ ^jLull jl Lilat-a ^ci^u^wal) <- 1 cifl -i_j 

4_pc. 4_^| ^hiaj i ^dJl dUjiflJI 3 dlApIaJl ^jli (< 3 jLc 1 ) jl 4-k~j^a]'i ljLi& ^3 4_il 

^ dl jl .hiis c-La ^.3axJ .^ill Jj - 0 L>^-ll 

‘oLUk ^y<a l l! 1 jIj ^Sutaall ^~* 1 Lftilj "^J .A-J-lilill 

Polysaccharides vIjIjjSum— 1' jji Nasotila vitripennis J ^ i lall oj*1*}\ 

J\ eii i\i alpha glucosidae ^ Jpj -Lii hi Vi I cl A^aiJl JjSj 

ft Cl—C b 3 i f, ^jl—3 ^iic^L »jl l i*l j-i 4. i**lijIj v— i- C^iA ht'a^ 1 ! ClA> 

^ iS *^y*Ci J_3^l 'Clil 

survival & lLJI <j 1 a*j hip ji L-i^-ac- r .Cjlj ^ 0 ^ 

dll-i-kj^piidij dll_piflhill Jjl h}:£ . ^jim} Jl ^ tnjj 4j\ q» j l^Ja'bj^jl 

■J- — *JJ ijjl* dl!3 j - Cd ‘ jIa jVl L^-J ^ Ji»J' 0-1 o-^' AjjdiaJI 

.rlilll OjJ^. jl 4 j1>^jJ1 0 jdll ^ic- 

^ 1 * <>y 11 "“ f 

^— 2 ^ dijd—aJl J <^1 (J4J 4-ijp*-o <jjU£Ui diaA J j 

71 d ! —-Jji L Jlo 4-ilj^hi\i pS/1 CjCc. (duV'i .^9 LftS ^ JjdVU.h 0^*~r! 




____ Cj\ J) A^Xjlj±i 

i>» t£JUft .platneri, Trichogramma evanescens, Pteromalus puparum , Venturia canescens 
Trichogramma —£j Encarsia formosa dl—jLi J—iLa S^c-laJI od j& id La dbiji hi 1 

Goniozus nephcmtidis Juill ^ -s^j -Uj lift ijiui Sjblc. l$uS -i>jj V j maidis 
!_ji La) t JjliL Iftjljjsl 4-Jlft. ^yi 1 a^-y jr.. <nVl lillj Ja JjWl ojjS (jnj-*i 1 AjLil jlu 

j jSS/I d Sj j — A 'J. 1111 Jji SjJS (jnjw'i La-^-v jii-aS'l duYI jlj ( JjLlII J_a l^jLaji. aJL^ 

• l Aa ^ 


EJ 1 j® -* 

^1 dlli IjjSj 4lali]l ajdaJI j*»c. (J jbj £r ji jj]i jl j£u jjJ AuasSc- 4A>lc. dluft jl Cluj 

(Pteromalidae) Dibrachys boarmiae Jjill jjSi jac ^ <_sjda jiLu i .lllij 

s__-=k.y jj ^511 diu <ijlla Ljjt^j A)jia]l l^uljljJJ^ i" »i/li Lo£ ^jjll dlLjl (j.iai £a dijl Jl4 



AiAiiil £T jljbl jJjlu J.}> ‘a"' Idajl .^jJI aid j oja 
.Stethoriis , Coccinella , Blaptoslethus , Onus jail 

JjUil (ja jjiJI Jib Ajj»U 11 dbhakll jjc. —o 


(_y>il—LJI dil—ijJ Abl ji dlijj Jib Auaillll Copidosoma desantisi dlii ji 

.L^laljS odx j ‘ ^Vij J; a b ’il uuljijjj A.M“i a a ^Ijjil jj£u Laid I jjjLaaa 1 j. a.?v.^ jjSL 

Abiotic factors AjjaaJl ji Jaij*JI Lub 

Sjljil -1 

a a,i i j Aid ojCoJl jaC. jjUj 43lij x ji J^ Jbl dbft 

!i_ft »jl jftJI diji SiLlj idLb'lJ J^£i]l (jj> (J£ ^yi tSJjijl jjlft ^uajLjjJ bait 

J_aC ^y_1c ejljajl dijJ Jjjb J<jjj 1 l'ua./l J* j t-" >1 ^ as ijjLL-J . ^ Jdojl 

V liiA jjl 4-1^1 vu 11 ^vaj^)JU 

. JjHi C Ijjl -ixxs Jj) ^ Q j^J j ^ jJl C- lil d jl ‘-111 L$-iS 

Ji - r 

ji (JjilalJ blil^iu^ll oLl^ dll jj3 1 jjj.4 ijj^ l 4jUriill ^ i» l"i 

A _J-lJJ 'dl i,j-a Jib .A-ilLstil 



i ■>. at < .w 


djl ^ 4 K d) ^ dlliA (jfU 4<djl jdl%ll lS ^ 3 (_5^ C ' ^jdb U^ S- 1 J^->-^ 

4_C^JJU dj^AJ I M Afi ^J>a ( ^ J b]l d_)l jJl^Jli Ij 4 iV. . CjUjUaSL 4uSl£ djl^jli] 

^ L->% rt ^ A (. ** il > .i^ ip 1 1 l ** it i\ ifl Vtl l 4 ) ^ y i 4 a\ a« a \ t l a t ** i-v i ^Ljl ^ t<*~- Q j^^E- t 4 J-i ^ '•v b 

C-ljgl] ^jLall 3 jTi.^ a] I djl jjj\j ^Jp-^ali! 4 jj_xj i. jj* wij ill j&\ ^jS- JJU- Jt ^VUJl 

.4dal£]1 o^daJl oba* (Jjda dilOj 

SfLbVt a ji -r 

liAikl jla . dJ j>drbl oLi^. LT^" djljja ^yjU (J j^. djLj^la-Ji t j^a Juli l*]LjA 

dJ j ^,-i.ti,. M jiil Jd*-Aj jjuj djLjj4aAll qa bjUVI JaI_^ SIja. (jl jLdc^l 

Jjl d^b (j /a 4 n« ifl djl ptjjl Jafi3 ^4-i.aJ^fll] lg_ul^}ijJ ,^-Ijlaj^ 4 1U >V) dJ^iaJl l _jK J \Xi 

dll j\jfllnll ^ja dj^LjUtli (juaxJ jjl 4 £-oj id^Ld^/l JjljJ aba* (J^la 3I £JJjoj 

4—ljlc (j-^a ^lj—iVt (ji —*jj ‘Vespidae, Pompilidae JU -lal^diill 4JJ aj^UaJI ajUijjUlIj 
1—$] j —*jj jjill a Jis <jli Ooenocyrtus kuvanae JUld! ^U. ^ .(chneumonidae 

► 4 j Lu V1 o^)d_a]l (Jo —xaj 41aI£JI oba* d^i3 3* c_5^ ^ c-LijI * j ]1 

Jal i i^)j dlLiAj loA »l^ldj (J^i^ (J^ial j ^ djLi^/li 

^)IajV^ ( 3^ LftS jl 4 Xq\^] 1 djl^kickJl 9 S(.LdaV^ d_ii^i9 

^ ^ j^l\ ftLi^ djljji u>£i 3 a 1I Ojjuil djl^>d^ ^ Ldajl .Anthocoridac 
U° jjiluj j oSj dLi ib I^ac J^lal 3 jSj reproductive diapause ■ s +&\ ^ 

i —Chrysoperla cornea Q —*)! ^ ^ ^ Ji^di d-i^j j JilSjJl 

(j dl ,> ml ^3 ^yJLWall djLull (J&aIUj ^ d> a J^ f tr“V 1 <5UaJ <ic. > ; . u> . nj 

• J_«-“ ^ J) LS^ *■ ■ l J“^! LS-^' Ninctufiava 


Superparasitoidism <uijiii Jiln'ill :UmU 


t Jl—U Jjjgj aj . ajl jxail Wii! (j^sall ?■ ^i*ll JJa^ dlljA t diLuaV \ ^ 

JlaJI -^a j i j i/'J ajl jlall (j^ (J£ ^jc. la* 1^1 * 4_Ljj Fiske ^LjjS - '■->"’ ■ "1 

o jj—ia 1 y~j 4 —js ajall (mixed superparasitoidism) multiparasitoidism ajeLiuJl Jikiil « 
^1—«JI ^1—a ) ^ \ 1 ^\c. y j .a*j Lhj 3 »j£a ^alau US ^ jj ljula 4 U ■.} j > Uiljjl 
til—L 4jl Jc. i—acUiiLall JiiajiJ Uj^jxj ^aij Uj > i ,jc. - \j->.Un.^^>' 1 ^IS J.■ ^~.Q ’ Smith ‘ " n a■ ■■ 

^A>dUli Ia3j t ajl ^Lail i—TC_uU^ Ifltlaii A a . _hl- t ~'ii ' 1 ^ l4 !.\*>. i ^all 4JUJI 

1 A ^ -- 



jlLoilJ 4 jljftkll dll jni-fc 11 AoAjIjjj 


aIhIII oi* ji ^mll i>° clutch AiiS 4jl ( _ s lc- t 1AV Waagcj Dijken 

scif-specilic ^jVl jaslIj <Jc. jj. i l -a. i l l Jjai Jjlc. ^ jl ^^ic. (JAs iAilj 4.,^i±i c. 

C-Liil £-jaai^a]) jjAiaJi Igjl (jJiull 4liS CJjxi .COHSpCCific ^>-ij i>i lSJ^-1 J 

l —a jA Jul jjAjl JjJ rvJ I djj^J 4-C^jl .^11 4 ]aaY1 ^_)aj .^ajVI :) £_iJaj 4 jL) dais S,iAj b^jL. 


W yJJ 




<a 

3 


^ l '-f •• - - W - • a/ • -S W . —V 

JjiLli ^j-'Y jU<c .(Zvgaenidae) Levuana irideseens Uil jill 5ijj Ptychomyia remote 
4... -lie JilaJI Jjaa Jjl*Jl iaS3 L^'C-aa; Lo-lic. Ajl JIaII Jilalil c_u.;vn C 

Ia ialc j .a*j Iaj 3 ^Ijau US ihost discrimination JjU>J' Juaj A^ilc. ^lLd Lo yfc j 
. (Jj.^ilnil $Lli. Aj^a l.H% Ajl ^-Ic. JlLliil ^Jj 


4<aJ 


[ l‘* i■ ajj\ Ai.^Lia <U ^3 L-llljj 4 L}j“H La £jlx 


/)! UL-. ^La!Li-ail Ajls iAjjl^ilVl OLAiilaJi ^ 1 ^3 . hTSt Aj^_)tia 

_sLia _3 -Jak3j tA_icLaJl l" \\\\ tcL.ll aJL^. ^3 Lai t ^3 A_nu]l ^jjVI JJiiSj 

/j_a j_y$dl 3 a YL iLi Lq Ull£ Ajj£ ^jc A •yjujl I y&, jy&l\ diL?^]! £_a a V-3 iL 

I ^ Jll ^La A ^.^1 j^a ^»Lalj . (_)jLxI 1 4jjl3iJl 

. 1 — fcjlc. JikLJ! JJC. elijj l^Jc. cJikUK Jjijxll ij^J Jc- ojjU JjSj ji 

l^L? jil ^ L^-kJa^j 1 $j 2 j (Juiiall ^ii\ ^ * 1 ^"^ ^jL 13A i *0 

{ jaijj <jic. Jjf*- 33 (Jj\j«Jl La-ViC 4LlI]3 ^gjj AiLkJa’'^ Lj . A-Ju.tLa.il ^ lr^ A ■> ),«■■> >> 0^)33 L^_i3 

^jLseJI I ] wijj-j JjaiAiil a j3a]l 

k. ji ^ A^ aj.^j Van lantern Oj^V .further attacks 
jj-uilll v _ s -^ *j-Ls 0 * £j^>^!Li 




. ~’.a l V 3 jI jo.oli L 3&.>a. > .iil 


tA^ uLc—1 ! 3 Ifcjlc. Jiialaj'. JjI ^T- jj 0^? JAJ—■ ^ ^r— ^ 5 — lJ' -'r 

Ji models dal_a3Vi L>° ^LiA J 3j w'J^ Salt aJI jUj Lo 3 A j 


- .' j-v^l ^jic* a^3L3 c** il I 1 1*v ^ 3 jI^ia1I (JqL* ^11 Jj ^fLi ijfc(3jc» ■>—L. 


\C >■" iiAn 


Superparasitoidism in solitary parasiloids “CjI^"Y; Ui'. jljihl i AjIJjaJI Jilalll -1 

_A S s .l Q~' L ,\ 1 ^|PlAA ^)U1 ^A aUlJ /ji .jJjL^J 4 _J^Uidi : '' J /j| ^p 3 ^J_liA_ l i 

.1_£Ajc- ^_3 o j—jjii JjIjC l^jl (jJc. l^-iic- Jila'ill 1 3 Aa JjI yiil ^ JjliiAja jc. 

i_ill j oaa - dWl 4 ^ it CajZ Yl jjftla -. il CIjCl^lJ Y ^j' 1 1 — ijo o 

■ u* J>l JC. ^ 

. I ^ s\r~r- o4 jil.,' Jil A\r- l3ji jll - ® ^ a L»*i - '*) Y-v \ ^ /jj y _ ^ 





.(the La j iLAld I^IaL^j ^jj jl Lajld Jj£j j LaJ Igjlo (JaIoIaII JjI T 

zero -one rule) 

Jaia islxkj J t- _ jJ _^La]l (JiW'ill jl^a .jli t_LLtil jjj-aj Lg ic' *jdall L/J^ Ladle. — v* 

1_d \ ^ ^fl-loLa.!! JjIjjuLs UalH'V 1 jl^£j jA*_a L>^J (JjI ^x]l Sjlljj ^Ic. 

(J_ jl ^aJl Lij ^- jL -. d^j^dl (.Jdjxjl A9^>*-a k - . LaAic. 

1_3_iU t, : Ju—iLJl ^2 ddC- jJdSj ls^" Clidal Jj LaAic. j . Ifljlc- JiialuJl 

_j jl ^_£1 ^Ic. d? j)‘^ 1 ;Jj1 3 ^ < _s^ c * L jj!jj JaLm J AjA j JS1 jjJ s )->j 

A >>>)1 ^Ic. AjjlAa tCjli-boj 

^ya ^jj^l All jjAd ^Jiluill <Aj ldA^_a ^LolC- ^j^j ill dJ i dill aL fl 1^11 ^j-a A)d*jl 

LgJ AaLkldll 4_1L*J! j ^lc. Idjl jiiLa jX i 1~V) i^jjila ^Ail .^ililili jjl d^“°VI A-alyo . A-l3 ^ 

ij _b >J _i]i jA—J ^jdll • **' j;j Ll daa tjlxoil Jii -m ^If- . aLs^j ^d31 ^jAxnil dde- ^Jj>j 

/jl ildd_ ^LqIo ^ jAi_ipl Ig-i9 /j^5Lj ,^-ill AjLiliiiall lLiLiI ^j3 All jldl ^Jilxiil AjL^-v. \\\ ^J\ >. J 

£C_AaL.ll ^j>n )pl /j-a SjjjS 4-La£» ^'lJaJsi]I ■AltLaJ Ladde- 4j jl jSj Jiisc]l ^j-a p ^jjl IdA 

_«Vt ^ ,'jlS id] odA w JLa aIL^ . 'l^-Aaj'^u jAld 

•_JjJ__Aa ^ Ai-vl 1 ^ L> ^Lal {_)L£ pj ^Al^, AjI jAa >JjL < J.^jk 1 JjH a ! j - AlJ AlS_i Jjl ^-9 'uAdic ^ jAi-oj 

• A-*7 J A 

A K i^l oljj-a]l AjCkJj' 1 ^)J ^jl L^'y ^j tAjl^pLaJl (JilalJl A^.ljJ (J^Li-a AlLiA 

^JilaAa j^C. 1 , a : \ i . 1 !^-jlc. Ajiiail ^c^jl A_A^.l^_a Aix9 t^JllLtJl LaLajV ^ Until ,^-L^ (J-iS-Aul 

J—j ^ ^Jilalall di^aVi) Ai-aj ^ ipLC- Sdj^k. jd ldj3 ja'ia ’■« /A-‘i ^ I^A UjU ^Aik. 

.|1— ^Lic Al— irVLil l dl jiS 1 adj^^Jl Ajld Jjl*J! dlj^l dldc-1 ^jl j^l 1 jA-id k— 

A-ViAjl _y-*^)i 1 J;1 jAJ 1 g a a A^Ljjl AjL'jfl ^yx ddC. AildA 1 aAla. AjidLajl fidA dAijj 

Cj'clbilall Jla c-ldl ^ic- AAixj A^IjAaI' .JaSsuI! ^llaJi 
^_9 i_J_jlc. dl^al JiaW'n j ilx^i l“ t-v A JjfJ jl Jdl L J»\ J jUk^V I , 

A L ^^ IC ' 

4-xi Jl aJi w' ^j' j dale, l^'lv ; J.'-ll9.id si* J ^J>' jjl ;piltch 4 jl3j 

a-—* .»d “-ij*" kj ldim J _3 iJj^Ull Jj UAd ) <Ail depleted aj jSkii Jj 1 '-^' 1 d 

4—liijl AjC-jp 4jjll •K^iA (JjlftftJI jljc-i (_paliijl l a, : ’'ts"i 4_j J, ■ ^l l ' \r. 

J—dull ,j —a 4—iiii^ cljliiJ;! jiJ fji jLj jl jLaj JjiiJi jji (quality ol the cm iremment 



jiLJi j AJ.j&ll kli) 


UlUj J -^uajoL .4jl3j]I ^uiflj ^3 AjjvIaII ULiLilail CliLiaojl jjjjjL: Ujjlc jjU t3jl jUll 

4-^ ji ^^UL jj 4 Jilalll (JjUJI l^-i9 ^1 djljdl 33c .^Ic djjli (j>Sj U'LiUU^ 

.JjUJI (_UJ3 ^-*3 3^JjUll (j/iull 33c ajLj ^xa UUV <C y3a ^a]I j-aj 

i3_jl jU JaW^ never engage UlUa ^aIjj ^ U3jLa_i <CUUI Jaikil J £3 j1a1I ^ 

yi^Jl . Ua >t !•* n UiljVI 3 1 jl O^] J Ui^-a 3jI jUii <Jftp’ll 32 

4—Lq olj—s) J^i3 ^i] J jVn ^aj 4 (JjL*JI 3 ° AaiLmJI 3l^iVl ,^lc i** 3 (JflIVili Vjl 331 jUlnl) 

4 > >> n 4yi jj£l (i ^lc j^vaII jl jiVl <il& tilJo 3 jU tJaA9 ©3^.1 j 4 * 3*n ) Jc <_£ y.-iJ] 

JjUI 3 l jii ^^ic Vj5 jjli) ^ »host patch J^-*-N 3 * Ui^ll oU <jS 

4jl3jJI d3A 31^1 £-a ^ jpd LllUl j! Jj3 1$_1a ^j5La.<3 33C 4 ^Uu$_a italic. (JqW\a 11 J^li- 

UILl^Jj ^handling time £-« lUUiI] AjjILlaII o jSall J^L JaIc 3 * J£ j^u .JjUii 3 * 
4_u9 j ^^Ic JJJJ ^1 jjjUaII 3* 4_iIc Jiialll (3^ ^ j *-*- 3 y A-JajJI aJIijla 

U-* J j» ^jdJ d-l^LoJ Uft3 3^.1 j 3 jL^JJ . 3jI jUll (Jilaiil dlj-1^ JjVdl 

HO _jli 4 jl ^ 'i%“i V l_s JailaJl J 4 4 j j^, ^j£-4 j V ^ jj-Jl Jiialli <jli i JjIc- 

o— ^.Ijjj Uj— io '^1 .aIa^U jl 3^ 5 -^j 3® increment of fitness 

J_jU-Si i^A (ji l.ii^i ajIo J a In"'II 3f^ ^ ^ * ^}} o* cj>^ 

Li£-J ^5 Ujj 4-ijlMl ^ trfnjdl ^jl jis\ l*jJa l^lAj j^.1 A1 a^I^_a 

0^)_i ^Jj AiLjaL} Jai]all ^ 3 dilij -iiC' «^ j u’^in aI ^ya^ftli ^wn» \ l^J 

.jl Aji'^ali^l 3° lii j! jl LaaS 1 ^ I Sill 3° ^ LS^ -^ jl3 3 J-^J 3° 

j .—ui 4Jt Jaiaj31 increased value S^jI JIajI ! -ajj 

. IgjC. y 3^ L?^)^ ^Uj l^J ^,1 jjj <x3 j ^3 diljV^ eli 

^—9 il»3 -I^IjIaII ^unjd! 33c, ^Ic detect ^-flJJUJ J jj^-aj (J^ 3 J ^ual jiia] ^ 

UK <jl Uajlj t JjUSI ^ AIULijI CjUI 33c Ujjxlll j*- Q 1 > j 

^ _ jfy\ J_9 iJUUil 3l^l 3^ U>ja (JUUj 3ij UK JjUII l^J jxJ ^jli JUiail j3ii 33c, 3l j 

jji 4_j ^Ii.i d)—^ 1 U^ 1 (J a ^*^ 0^ ^ ;djUal^jjjSV^ a34 _)^ ^x-a tlA3^)Uj AU^UI 

3_O 3jV (U 11 ^3 JOo Ul^j 3j 1 JUdl (J^Uill Cl>j3^. 

_$_j (jl 4 1 UjIjhoJI 33c 3j133aj 3U>ujj /yXAiC. ^lliAj .AlULill Uilj^ft 33c a3ljj ^a 





O' 0 A Ac AiLiJcij t \\m\ (Jj'uLil (Jj3 ^ 

^ . \c. ^ ‘ ^-» Jl /jl ^Qifl-dl ^ill j 4 lflt*uA 1 fclic. Qfllril.,0 0^' jC. .ji^" AjMaII a^jOu^ — Y 

, A_iIa£Lala ]1 jl A_liLiJI O^'-O' Ax 3 _; aI^)SI ^3 L«l IflpC. (JiiaLa AaiL^ JjI jC 


J—jl& ^.L^j Jfiia O' J L«Lia self superparasitoidism ^IaI' ajI Ja^ 1 ' 

A—^.ja -—l)—O aOl o' ^5^* (Jj^V' Q^^'J L? 1 ^' i —/jAj -Ajic O' 

>J jfl^l l a£U o^ ajjj O' i^aUk <—ij^k Aj^j 4 0^ conspeeifie superparasitoidism £>!' 
0—° 0^1 l&U-Aa Luj^ <00 a 0j& self superparasitoidism ^Ia 3 I ajI jxJ! Jikill o' V] 

i O'_ La!' Ql i**i ^ic cLaAIc. JP*\ v t nr» ^jIaII Ajl^p-all QOa ill 0^^ A 3 la^all ^jAadOl^ Al) 3 ^ 1 ' 

t^y* —*j (ill-jA .^^V' ' ^ ?<fl J£ till^J A^J j Jjlc. ^ t*A O^J^ A^.j 0^ 0,^ 

4 a—a. 1 j 0 —^ ^ Q/>i /iji O 4 ajiLuj o' 0^ l£' d)«kH 0^ Iaaljo 

0_—a A.-jQj 4 jl La£ tOjlxll ^liA ^Uaj ^Ac v ^ l\»*\ll ^3 AcLaJ O' Q^J ■ jjliAr.li Aj^wj O' Aln^ 

a —0c O^ ^ 4 -* 6 O^-c* O^'a *0 AjaiSloOl aIjAV' >0^5 d>ui o^° 0 ^ v j' (jAc. Ia^Ij o' aOLO^J 

^pL_j 0 >^ O' O^O^all 0 * 4 AaxJaII ^jIaII AjI_£a 11 OijaOl O' J^i O^ - ^ IajaC J . LjAjIjj 

jl 4" uv\ j& C^]' 0 ^' 3 *^' ** LS - ^ 0 ^ ^Oajuc. o'j t<Ali j.wll 

LaJl-ic- A i. ^i l -> k 4 _fl_i_^aJj lIaiA^ 0^^-*-" J ' ' A "' O' L ' * O^j (J- 1 ^ 0 h° 

, 4 ailc. JS! l^jli!!)La oA^C. D j^L lL 0 

O ^ Qf- Qa^^-ft 0^' j£* elSuyLa Aie. Ij, j w 4 -v Q -v \\ i" i l AjIjI id l o^S. ■. O^-^- 3 


A—jA^kJ 4A*j ^laJJ AjjAa ^JJC. <^.aLuj l^_iV La^JjI 4 Q^ 1 Lt j"^ Aj^AaII 

■ *j j ^ A > O* 0 ^"^] ' <a^' ‘current population abundance aOUJ' Ajaa*J1 

'All'— j\j4lnll O' ' . J__jI^*J 1 dl—1 j { jla 0- a ' Jt -^]' A^aLuJI dilaUiLiil aAA 

AjI^IaII O^ 3 ^]^ V HjAa. A^jIAaI 

L-isi—*^lj AjUlU IaIx- 4 Oj^i Jji»l (,5-i- 1 ' 0^ t ^ L - Q '-C. Afli n\ «0j^' Q^Oj Ajli ilj^l 


o^i^j ^>Ajj '-a LJlc- Ajljxd' O^^t" 0^ Aik^jj 4ALLJ1 AliOol' tdljj l ^ t ^jl 


* LT 


:V' 


Superparasitoidism in gregarious parasitoids A^U^Jl ujULilaH Aj'JlaJI JikO -uj 

A-u Lui . _ T . A n^j ^—d ^—flj A_i_ul jAj 1aAC Uji£l 4 Aj^O^ l-w, it jUoU\l A^.1 JJJ 

4_ja1 jajVI dal— jli a l-d l till —i^3 .l^Jj'jc ^ AjliiLOl 0^ AjOiiikll j^g j .Aj^irwV' 


> Ao 





6—1—*£ ‘congeners S.iadj AiSUi Jc. Ual^pl jj^A gregarious A-xLoJI j ‘solitary 
j—c £$111 l^A Jj.}aj Jc. superparasitized IiaIjI* Xikj Jikjj jl £l jjVl j-a ajA*J 

j—A_L> ml 3-^ ^uaJ—li! j-a Ax j^2k-a jl j&jl j-iiia ^ 3 *aml 3-1^ oA ^.1 j A.* J"i n £_kJa3J ^jiWill 

^y> J?S ^jjl ji ^Vl ^Iaj Auix JiJalll Jjlx i _ ff lc $i ^ JaiIiII A_k*jj_i 
A—ji^kljj' ;“ )1 jlj’ihll Aju .JaJ l.a 111 ‘JjIjlSI .^lx A^jLaJI JlAjliiUl £_Jaj 

jl Aj£-a! Jj-dll j-a _>^V I Jx $ 3^3 J A-A^J jij] l$-»i i jJx «-, V: . JjU Jl^I J 

j-a Ji£l J-a^A J j^ Lq±1£. AjxLo^. JllLilila^j 4 JjUl j-a *IsJ j 3 ^p jl ^-JX & j-aj (_Lc£j 

3 <1*1 s _^lx jjyj (jl j 5 Laj . JjLdl j-a a^lj J^p jl Jx aj-Ji (_LjAil ^j-a a^p 

— j]1 Jjl J.Li3a]l j)^a £ jjj jila’ill ^ LaJjX . JLa 3 j]| j-a A_ujl-g ajiS -ix_i ji jL^Jl ^3 Laj 

_ jJI dll -iLftJall j-a £ 3AJ JsJalli Cll^-j La^JC j£] c JjlaJI j}-4J ^_fi 3 j-iJ idiobiontS lg I'llx i" u a\ 

<Jji Jl i*j\\ jj-ij ^ 3 j j-Jill ^ 3^1 ujj JjUJI jli koinobionts L$Jul_$x ^lx ^Jlli 


j—a ^ £ j j AjxLoJI JliLiLiflJall ^3 .111 jlall j a Will ( »^3j Aj»aljJ jm*! j . LJojI ^3 

£-jl_Ja o\ ajfc 'J* >J L* jj t (Jij.4jnll ji j jiaJ-a ^j^a ^ .W*^ 

?^ * oUi-Sl CllLi^jjl jSaajLj AjjILj ^j-aLk 


A_ic. 


LaaJI J Ajul ^Aj^l JliLjLilall (jjj ^_fl1 ( aJjj jl o^j ^^-aiw 


A _c- jk o j jl aj t 1 ill j-»Ja ^ 5 JL Jaifi ajjL- c. IjjI ^^i-ajudl ^pxull ^ 31^0 

iAjC-LaaJI p| J?i\ Jaa 3 l^k-ali ^uul jjJajall jjJa ^ aJI j^a Jala oA^.lj oj^c. ^1-^1 j-a 

siblicidal c-la-_**iSf 1 ajL«] wiLsSjjISj^ j^] .AjaljijVI ^3 1 >>»jl /i.wj jl jS-<Li 

.CjULUaSI j-a Ajaljijyi ^I^aVI Jaia a^.lj ^i| *j^a ilJ^a ^all a^c. j-a .i^il ^!c 

Awjal jijVl tilJj ^3 A-tdalii Ajjlc. k^j^^jjl ciljljalj frliLuiSU (Is j ft aII laA ri p^A, 

^a_-T- jl ^ jiil!l (jJal jlaVI JJ AiLjaj <.l^Xa A_^ Lo^jl f-I^Vl ^ l^-al a*jl j Jl Ulim \c 

Jill_jJaiiall ^__2 a ^ifel _lall illtj Jl: ja^ ^Jui ^^3 Ljajl * n) 1 -Ai^ izlL a j 33 

A__!Ilcui ^ i<l 1 £jl , Jc- A^o 1 <XL-N.il JljLiliiiali ^ ^ JA^ jj 1 A-^lc. Afli^i i _>^AJ La LJ-X- . Ajc. La^JI 

Ajla'JLall ^aii j£] . l^aJaaj ^-a ^L^Ja ja±* jl al^pVI j-o JaJ*j Lm non siblicidal l$jli*iV 

A_xLa^JI Aja-ajl 31 ^^iJa^All ^jpij^ll (J^alSil ^Jl T" l^k 11 j-aAJ jl j^-4J ^_>1 ^jJI 



.1 I ^ ^ ‘l I '' ’ i 4 *v ^ ^ 


4 | 1 i Wc3 oA^l j o^^C- plojl 4j. j^aII ^jLaOoil Ja &a^,!j^Jl 4 L i£\ l ^ f) I jl 

J _C ^r."i_ . u (jl J dj J tjjAsj _ ill J-o Dozens LdJ L5 -lc. dloloilaii J-o 4_ic.l . o-^l l jAaoj 

^__o£l .^JJ 4 Jl’iLol) dlj^)xil J-c _jo£l j' *Jj& *Liol ^j-d^ail ^ paAil l Jo£ £-d^ J-odl 

Ailjlall J a Will Joj Jjdll J^L L_fl^ tc-Luj . AaJ tfl jJjlxll ^2 dj ft In 11 4 »<nn ^ • * <j-<> 


£,—a J—alxill jj—S j Laic L^aj> ^ tclusive ojoa^xll jj-aVl gregariousness 4ocLd!j 
~ -v-v dd^-i ^.w’di l Oji.^ .^j^l 4 ajIaL dL ^\ jl dLoill 4 _ -i d l _9 LIlL a ^j^oixa Jiljs 

t^Lou ill *da j SJL _Li3 oAxI j ©JjC *Lli 1 ^ (dallll AJX- Lr 'c. 5JV all clutch size 4li£ll 

J—jLJI J—a . s . . d j Jd.i ^-flull (Ji.ft.lall 4 A x Loll Jdll ,^-lc 4l^ -Jl brOOd 4 i > > >p r \ V> . a j 

4 U ml *Lc j_iin yck SA^.1 j ^jLaOJ ^1^ Jk 1 $' All Jd ^iaJ Ja djLj jl£ IA LoC jWojl L_flj*^J 

dL 1 4 -iIl _alio l-j_xj loA j .{jAaiiil 5Jli laaS ©A^l j o JjC ^Uii i ^C,'lcl 2 >. Joila ^liil 

j_jljLall J_ftlaijli 4_jjlia gregariousness 4-acLdl J] ^ajo 4dalnll dljJU 4 j£^Loi1I 

4__2 U^J j ^ ‘ ^ J (J-Q jillL^ll L£ <Ja 4 . 20 UII 4 LA-J1 s. ftl'iVi .superparasitoidism 

J jijJI Ja mixed — age jLcVI 4jall^ 4jj_i 4ic. ilia ajl jlJl JiLlli /jl La jLac.1 

jl^al ^\c. (_g J Ja&2 Jil Jl-Jl Jilaoll JC 4AjdLiil 4 *u>irk11 jli IjlA J-a jj£V'J .^.1^11 

J— 4 ^ j—^ajj self superparasitoidism ^lall aolJo-oll JaLull ilL^ .non sibling 4jLLi jod 
conspecific aII a—J JLoll J—iiaoil ^—a l— aIu —oi^/l jjj—ai ^—4^>la J—& 

^c- jilj Jyaj -^>11 l>^ ^ ^ dljljl 4ja^l jj ( ^jJajj JiS jli superparasitoidism 

I-o^-lii J jji in'll! i, t Ht <nj j 4^1x11 dll J jlSjld 4oc. j Jjljdll JftlrJI jl J-q 

.oJjJc. ^ixl ^2 LujLwjI J^-ftlid \ \^i\ iLoib 


Occurrence of superparasitoidism in field Ja^J! ^ ajIJI 4 SI Jiiuli Cjj*^ 

.4oc. Lad l 4 “ ll lllftlill 1 ^jl ^3 AjI Jo-all Jft Ivill dV A*_a ^j^iu 4 Jft^ll dLajl^jAil 

dl ollilall _2 l a£ (jd AjljLall JftlnMl AjAxj ^jdj V 4 ic.1 ^^11 dLJoiUl ^Jax-a 

L^llaij ^jijoll 6 J^ (Jd-j ^lj 4j3 J-a L^j-a ^al2 Sa^l j 3J )C JC grVi.) ^ ^Jill 4jal^ijyi 

.AjIJIoII -Jildl J c. £>Jdi (J ^>-uO 

^o—9 —J lc. JiaJl Jui JLoll JiLull jl^>^j dVax-Aj djJi^ ^ ic. jAdu La ’bJlc. 

(^j-«ajl > -i J. a ^)di La Lilli All ^jo-all Jilaoll jl iJUij q , 4-T-dill jl jf 11 ^ ^j^>- H A^Jl ji-uia 

-laJi criteria jjjIjlOI ,j-> jac. ^ > J-iLil 4 j jj sUa. tojIj 


> AV 



4-w ijULijIj 4.*U^ .jl jij 


A —jjJ Cjj a ^jjjLhaJI &AA jTuaaII lift (Jj^3 ^jI^JaII (J&W'tII AjjJa=kJI 

—J] AaLjaj i i\y\\ ^>*1 *> 11 ^.>a <Jiu AlxjL^JI ilAjljfll^ll JaIjSj 4^-tfaLiJl AiLillIj tJj&Ul 

JjlJU*j ^Jc.) AflY)^ a!I CjllwaH ^ ^aJl ^il ^jl ^_1 IxaiJj , Aj^jill 4 u»W \\ AxuAll 

jUjla£ (yuji &1 a ^ v»») ^ic-Vi jj^ii aVij v* * ji t «► ji y & * jiui 

. Ijjl jIa ^Xi-bj A_llc. rj 0 It**! -a Jji£ (Jjlxil l flj’l I A^l 


J—Lxll a S^LaII AijLLJ! Lr l : uj approach jSl jL*a 

_aJVI j—ll *4 j . 4 l~i u>i ^jSaj ^ja JJiC- \ jlr. (^S-souaII tilt £a 

(J—a*a]I ^9 rifl^ S-l^.1 j S^^jC. ,jc- *cjLa 1I <HS1I (jG- ‘>‘ v V ^ jjxaII 

(J A j \‘i ^—jll ^3 Jjljxll (jlfl 11a (ja JiSVlj . 1 JjI J)1a djj^J A >jV) jA 

—jj ^ax-aII ^^3 S^^jC- (j-o Aj\c- A Y*SI1 ^ic-Vl AaJ! aJj^ ^LswjsJ 

.\^j!J)1a jalxiA Jjl jc- jjIxj .wN A <uaS 

^j—o (JLa_jll a £^Jaj V ^^all AjcIajJI CjljIjfll^H ^\jj)1 4*iuiiJlj Ail <J_jill ^^jSaj 

uj^ ^ AiS-a-oIl _jjJl*-aJI -wll (Jjaj tS-l^lj SJ)^)C <^-9 ill 

. Ja^Jl ^ Ail jOaII |Jiiaj]l 

JjAKII JAxadJ & J 4 

Time limitation JaU^ CjS^I —\ 

A _A l >>_ft's A Vi X 1 -« > V- ^jl^Lall djjA^J \ m ~s >» a diSjll 

ij**) jll ^_‘-*aj diljl^)_al IjIjj Ixiali ^IaIg. AjxIIaII Jjljxil AjJj W a Jj j£j .'JjiUI 

Jl £ iJaA i^aaII L)J^ Ia^jc- A_»-al_^. A L^riJj 4 

4 jla-v \1 ^ i^j\ ikS)l ^1 j~v &^i9 j|i ^ ji S^l9 ^iA»9 l_ 1 U.H.) Lol 46^-wa9 

J — j JjiiaU reproductive strategy ajIJJjJI aj^jjIjIaV^ AajVj Ajjjj-Ja 

L ft. .i-ubu ^>—SI 4 ^3 r^jUJi Jjsdall JJ IaIaJ ^SUxJ V A.\\a* a! 1 x_JjUvIill 

iJjIslII A_baiJ AjSiaujJ ^ 3 ^ '—jVI^. LjA (jidLiJ lJjjajj ,4-ilLaJl *jlA JIa 

Jj'udl AjjISaJ 4 (Jjlxii ftl£La [JAxa j ^Saj Jjiiall Jl 


• \JliUjll jaI1 -ja a alV-^ aII 





oj^ — a. jlic. (ja aAjIc. j Pteromalus puparium (^L^aJl JaLkilj ‘daLi. ^JjVI 

da> djl . Jjj —dll .1 su Ja—A3 A—LJ5 ^IjV Jailall A^I^aI A_Lli jj£j ^Ij PapiliO XUhtUS 

A Lade. ^ja^aII d ^jIjoaII Jaiallt ^jl JL^JI o^iit-iAil dUa^^Lall 

J JC (J_jlj*J1 j o^'-ljj Jjikll Jj JjbJl Ajd ^alfcTkjj Laa Ajllc. 

J£ (j^inll ^ja 1^^ ^.tjgj jjl A-yW (JjflKlI . idl l (ja <jjfLa . 1 $ jl c- ( Jfl J l Ltt H 
<- q_j■ ■>-» * 1 ^jIc nc, .^A cilLiA Cu-k Ajld> ^ *lj-ic. 

. (_JjflJai1 Aj^i (_JJJ d^JI 4_Lluj & 

^1—$j ^dJl Cotesia glomerata Jilaall JoiUlj ^ liB JlU) 

w —lc. (_s j«jj (_5 jll P. brassicae Ja< Pier is spp. s-u _£!' d Cy> «<—iUi jJI 

^L_j| o — \* (j—O £jljJJ i] A_iliaJI dj^)Iall dd {JdiiaJl oLi^. &J4S d jL “ a ^ . >*—U_£ll dLj 

o^i —uj ^—lc. .^XaVu L_ijj^3t ^yJc Pier is brassicae aAjIc. dlc.jA>A aAL£ Qjfcj 

dl lj r * ♦ *“ T ♦ * (J_£ L>® J *-J lljj jjflc ASjJ ^ 0 • “ V SjA 0-la.l J A.C-JA^lA d.1 jJJ JHaII 

^jj £j A_J 4 9joiI Aa^.1^ a JUJ Ljjj^l! dLi ^ja dlX-LlJ & jjUtTlaII jI^aII <jli lilliS . L_u^ 

^—«a 4 ^^jLuj II J_jiiail dljj JjUjj (jl ^)Aijj «^J?> j 'I S jjt o^)j 3 (J^iw 

Sjua all l ^ dbUli t jIaa ^Juj iwjj A_sL^o.a dljtij 

liA JaUI (jc Ij3j JjiUI Jlalj] JaIjS . (^U 

ill Aja^I aIaL^ -JaI (JaI*£ ^paiill ^ja dSjll CJJ^ U^ 

J>Li. 1$ >>nj jrliil ^ j/iim 1 ! L^jji isynovigenic ojaIlaaJI ^1 jj)!\ ^ l^j) t, u% j 

(J— iiajJ! t ^jl JjeVI ^ -Lia.jJjjjAill J ^jC. .l^Uik DjliS 

Jit.nj ^3 ^ja^II oA^.j a \ t u \ f\ »A <lc-l_aii aJUja^II Iaa aJL^, ^k aj1^)1a1I 

^—i j IjSj LUajUa JjIc- Jjlijll nA uj Lodc.j A u dl j'jfllnll Jj Jj 1 ! yii\ A^di 

.%r * “T * jjll (Jjiiall l^_l A_ixiii3lj JLJI ^jk AjIJj! 1 a 11 (JqWU l 4 \,u\ dma^jj 

AjC-LoJ^ dlaUUI ^jk AjIjoaII JilaSll djA^. ^jl Ajj. wll 4_JiaJl dLAl^j^ll d^-djl 

• host accessibility lS^I J_^ajJI AdlS-alj ajj jj£1 Jj JjUJi iijjj V jl 0^? 

A,—JjlflJA ^jLaC. 1 AjAiali AjjLli (Jji jp-11 Aj^jjla AaaAI j.i ^UxaII !1a jl ^JaJj 

Hypothenemus j\ — k^i\ j —a jj—^Uaj ^ /ih^jl ±kk AJl^-i Lai ,dl_ull A^di _i 
^1——11 a—L ilaj dl—iill j—aj jl^lal JS ^^ajj ^aII (Scolytinae) hampci 



k*M jlLfcl) j A jljUaJI jjj 


lJjjj— la Ciaj *ji V-Y S Sj^al JjiUl 'jIiaj .(Fulophidae) Phymas fichus caffea 

3.a l-i n ^ 4 a * i A tl at <J1 L_fl IjA £-*JaJ .£.13x11 o^3j £>a j 4_jluLali 

fU^kL 3 j3jC. I3A ^3 Jjl^Loll Jfllna.il 33 aj .^ojl 3 Jil3 

4 A —^-il jLull ^—3 ,£^>iJl Jl^ll A fj^A (jc- 33c. 4o3 3jjj Jjlc. J£ ^ 4lo£Jl 

1 aooj 4 Jaaiall 4 livd l^olj J ^x-sa ^]1 ,>nj Cl new exOC&fp 40.-* In. nil 4fl}-n.flll jJjl ydl 3^1 joj 

3_jli.ljll 4 s.lnj^'l Jll^xll /j^£j lIiLb^jII j? 1^-aC- 3^j3aJuJl djl^LiiJl ^ 

3 —JaluJI ^3c. -j-a ^^lUi c^lljlj .diULiUI (ja 3jIa^, J&\ (j^3 ."i^ endocarp 

1 Jjj •'■v W CjIjLuI' ^j-9 <^Jj3a 11 4jLjUi 0^^ S^bUall ©3A ^jli 4 A L.u a T i! wilaljall 3 JIa. ^3 

Cja 4^.jLjJI C »ljljflln.\] 4 ^\ja 1I Jll^xil A \ . u.‘l £-a ^g-klLoaj dlLull ysi Jl^-l i-a ^3 Clll ^)_l*all J Jjiil 

J_jiLill li_A £-—« adaptive A_aLilo Aa.^ jJ jUI . L^Jl JjLi 

j a ji llSj ^A y *~ ■ l^jl eJJ** 3 j^l A.lj m jl jc, ^3 l _pasjl ^i> ij j jl i-i.u..) ^a*JI ja**s3 

• sJuJOk jljC. je- dlLaj 

ecosystem level ^ ^^Ic. (jAJajSI jl distil! ^eLjll ai» e£jj 

A_-fcmi A j.'«*‘ill J U.\l a eh-v ^ ^ic. Jui«j Ai l!jV Juui ci 1 -^ jl j^-*^ 

a—J c. ^a— iij i_jj] (_jj jill jjUJI jaj ja.1 j-oj J jil-t' l ^JJ JjUil a^uu l iA i >i lo tritrophic level 

Egg Limitation ~± 1 

CjI _jjjl j— 4 jl JjaII (jiiajll wJjii ejjjlj djlxjjj J3iw4 (JjiL»£ ^jiijjl Jjj jj 

^ jj 1a jII ^ j ^ tl'i , o^ybLlail oAA t^^ll jjolcr jl* I A ) ■ ; j-- ill A \ j A. .-'i 

J —Jij jl '—bjii-o Lr lj v yi A_*_jjal jl j£-*j (^k 3 ^ 1 a cc. jl j] Ajj theoretical model 

jl i_ i _ si _ |ji ^illlj 4 JAjlII ^'i iLnJI eCC- j**3J jli. 1 ^..LC. jilaxall jj|_yul 

jaJal*]l jjl^yui] j^jSlsJI ^un3^)il j3 (jail jv*3 s3l]j .Jaja3 1 itjl r - jilajall jjl_j*jl uu^ I jjl 

A j*j<_all ajjlajil CllV j’es-s jl Ulai^ la egg Supplies 0 • lajjl al-laVI j jSj Lo^ic. Ijjic. 

(»—j —jl (jljl relenomus jariai j^ 1 j ' aa»JI jj ^^e-LcsJI J4^l ^T“ 

A_ijiall Jjji. <i.il_kjl CjUyi A U . ■! J^j j^Jj) Ajjiall OliVI A i-l ml jj djjJaSj l^Jc. Jikill 

Jjjjs-^jl jij cjiaJl ^ Jilsull J £3jlJI c\±ij .(Naive female 

.3-pj£lj diUjjljjl ^)ao^I ^Ijju cille j .AjjXii jjc. 4^l3Lljj lLiIjI ^jlc. 


Aja 4 j k a il. < Lall 


Host discrimination and acceptance JjIaII ^ 

ji J JLC ^ 3 ^ uai-ill ^ j J «l L , 1 '^>^ jhj jlaJI ^JjAiil 

| ^g—Jill d-iL—i-oljjll jl t (jJaijll £..*Jaj jC- ^g.ix*uil JuIjlIIj Jj| jiil ^g_iC- AaIjlj aJc- JflWill 

Ji_jl jIaII JilaSll J^WaII t a-vMI 4_Jq31Aa11j JjLuj ^jillj ■ l ucLi^JI ^LiLi^all ^Ijil ^_Jc. i —y^^-l 

. Ij di_]u j_3 AjjIjsuVI djLLaliil a.^L host marking JjI*-II ^Lu 

. a_x\a Jl l> j M »'* jx LjA j^. liquid JaJJj 

A w,. \|1 i 1 j 0 -n “i j ^.-m V Ajjaa vJli\•» m JjIJSaII JJaHl] jjj flj*^ iJjljijVl I jjVI i ^-a3 

(jA (jjdfUl Jig. j . JjI*J) j* j j J Jiil j jl Jo (j^;* j aJl« J^.1 j j J ^ jx Jojilil J Jl J£1 

^_j j^-oj fj.V:U) jl J 'i )±& J AiiJa^ll jl Jl j-Q JjJjlI j Jj iA_ic.L<iJI CjLiLiilall uiUj 

^ j >> J AIL) a jj6 jA J£l jl iai3 ©Aad J gjjG j^ AjaLjII 'ClAJisJall Cjjtfi Ijl LcC jdsiiSl 

I— g i£j tAjjlJjV! iJliLiLaUl Jl IajIj aJIg JjI 'jjaIi Jilaal I ij oj\j£J£ja j *£Lj IaIj . w Ca.ull 

£ qj J^ j^J djiftil _j *■ ^ (jiaJ ^Jc. 1 aJI 1 ' ^3 A l >*o -s- \ a jl 

^_1c. r-L—^-u jajj (jl IJi£aj Jil 4_uUI -OjSJI jA jjU]I J-jiiil JJc ^uaillij ;‘djSill iillj ajL j 

Old jv*-i—il ^ 3 A_^, n Vi^ A \.Jn"k. ^ jATXJ ijjl j£. Jj-^ (j^ 1*^ . )-lll JJc JjI j£- 

A-i^k Jia ^2 A^aLk A^iaj c Jjilnll ^JllV (J^l JJC- jLilil j_9^ AjjIj e j jjlJ brood 


Ia_i3 , 70 . 
- C. 


u US 


i J—jlc jjc- Aivlill ^cLa^JI Jjahll ^jjV A-uoillj <• ^jc- jUliJ ajijlJl JaW'ill jl 

.A_i3 L_J^C.^A jjSj fjioJj H ^-<3j All J^ J^)n!l.tJl JjIaJI ^.ic. jli 

(* nn jl l j^ijcr t jl '-a-ijl .Jul jjJI Jaladll I jjjLuil J^. m 

j—X- CljLa^ixA JJj 11 a jj l^C-^j jjA USC Jux^aJj detect 

o^jiLu j)» i‘i'n l/i jl ^ r i‘s. a ^jilV I j' jill ^>oai j-o ^gjjl j* JjI Jia Jiiai Cllj^ JLol^.1 

j jf- jl A_Jc- J—iiaiA^ j_ll_*Jl A-lC jj jx lIjIa^Lla A»ujm I.AA y A^iC. Jilcailil J^joj JjLaJl jl 

JaiilA 

^—3 >. '' li njl A^jLLg JiJj IajI jLo ^ fl^ii JilaiJ ^jllVI A-LJa^i j) Ijjlaj jj jLall j)A 

L« IJlc. tAjcLa^Jl cljliLiiiall ^-Ijji .first comer female Vjl Aa^IaII Jou ^ L^JL-a 

—sVI JjVi aJj^II ojlijj A-oili*]! r jli second comer female AxUI ^-liVI Jj^ 1 

jl *JJ.^- 3 —l^ 1 ^ j±ju±* jA jxS c-J^- jlfliu.nj Jc. ajj’’-9 j^J I j«C- 



it -A ^ 1**.I I 


J-—liia Jijl ipl jVl Jr j (J *LojL O^wIdJl (JjflVi\) dlL] Jo <xdlill jj Jj 

V—i^>*-J Lq j JI l % Vl IgJ (__^aldl^ Jnll £-da j ^jjil ij^- 1 j>* J^L J-Lali JbLkA Jo 

£ _ijjj . ^—I jVl <Ajlill Jajj vJlilj'yi Jo 4dl!ili <xdU3l * L-d i,'" n^h < Ovicide Jojl Jj3 l*1J--i-! 

^ jLl—II disjl jjtS LI v**) Wl (Jajl ^Jj 3 e JfcUa jl ^1 jSfL <_£ Jsull ^ L^&\11 

4-uj 9 Lid I A ^ -*» J di jIS j\ jl oJjJI dil^oj JljxJI Jll^C-1 didljj LI jl !^)_ll^ 3 (Ja.u3l (Jji.1 

^ S^J I_^-11 lJ _(j-o 1 $ lie Jfcl Jajl Jil Jjj .AJlc JjVI 4 Aj-dlL 

toj — -n£ <^jd Ijj-k a Jajl l*1LLa} jjfL ^lll IJ djLxSjill Bracon hebeior 

.(*jU> JSUI Je 5^ilU jjS l«de J) JSUI Jl JjiUI Ljd Aj! jjj Lade, ( A A nL 
-ul j^ ^ JL t A-J (jiaJill (JjSj La A-ia.jliJI lIj UjiL t]! djLjJ A* A=».jj V Ail JaajLJl A« 

a—_vj.L Aj^ai ii.nvt.>ijl iia tA_jli.ljll ijjljLiVall AadL .probing a u.>j ^jij iili^/l (jl ea 

,Ai£.La^Jl £-1 yi\ ^a .Ajlj Ajil^iiyl ^J^Vl ^3 ^pTjLI jla jjJ 

(Jilj-^iVI u_JS^I (ji Ajjliil A^ailill ( _ J ij'VI j^ 1 U‘>f. L ’' (J-^ iaLLj o_y> (jjV 

jl—ilaj J—LkH ^—ill (ji Ajjlill (jl iii- y ■Encarsia Formosa '- r iLLil ( _ J iiljJI 

A—iL j^n.\ ill j—i.j ij^ J Ai^l _jj A » Jluiil [jdjl (JjIj Ijjl jdi 

4 lJ—^ t_s S I Lk JiL« . L^J ^ > nj (JjLlII ^ i >ij i £_»Jaj 

.l^jLoa^LLQ ^ t . ltkJ . 1 dildSL Jj ^IdkJ <^e LajlJ Ajjl JjV^ diLliiloil 

4—Je (JjIc. Jlfijj jj ^j>uiH Jia tii^jli (Jj 

.LJuijj 4dlj ^ -v L ^ a Ada LojIa L)"^ ^ ^jl ^Je 

A \\ ax 11 oAA (Jj-o L t iW’t (jl .l^Ld (JIAj v 3- H'-fc Vjl JuVl A -k 1 kvi a Ada jj^J ^ Ajl ttiilj 

c. J -dV l j^a L^J A_i_udll o jxoll ^Je c, Lu A ..^1V>a\I dilLLi^aJI Jal ^ y ^ •■ * ^Je *■** < j <jl t ^ i~s j 

.dl JaII ijildll 

(J-^.jI fO (jjj jl^Ja*j Jill 4 jcIaJI dllLLiiall dlLL JLlJJ dlLo J*a1I ^ya JJa tilLlA 

jl—« JjLI aAlu.I^ 4Jc (Jaiaiil fj ijijl (ilLj self parasitoidism u^Vl cdill 

j —ls—^ Bracon hebetor Lilil jjaiS*^' ur^- -conspecific females 

jjjj—i jyj Ad j_jl _,«d V Trichogramma evanescens JjiU' LLilij jla ‘A*d' ^ l£_jLu 
^=> j } 'L*a.l$-a' _ i . >"' jl Colesia glomerata Jjdl Lilli ^ jiLL V LSliS . jjjLdVI 
(jq j J_jdlil ^_le (j-o ^»e JL l^c- J ujLI Jo Ia^uu jl lg_j l^Jc. JaiaLoll Jjl_^xJI J 


-diLidl 


dual choice jj>»jill £-d^l 3-a.jj^all dljLuiA/l L r J j^ L ^ ^ (JiLlall j a^ojLJi 

dl_jjU jjl_£ lil Lac. L Qj - yt i 1 ^ jli~. [Jiladll ^Ic. ^ <ijhAI (Jjl^*-li ^ jjjua (Jadaij J j V; 

jj£] t4aC.Laa*JI ^l^jVl (Jjlxll _jjj *< Aa^jJ *C>I (Jjill HjlgjJI .“LaAC. jja 3jLLui o_yd 

J—iLj]l 1— aid (dd j rjLu V detected signals l j»m j 3dlj]l jfL«j (jull dljIdVI 

LaS 4_idaJI dudilj ( x^-^JI da*lj jjyl l j - y'-J' aJj£ ^^Ic. _p!P CUeS dll Cl all aAA jjl jJj fcAjljhid! 

. AxJ a j£j 

jjl V] t3 _jjUajS 3_»jihi die o^yaS 3-^jAj (JjUI jyd dUSjjl£yi <jl jja ^jilj 

* 

JI^aII jj-l 4 ir- t%au A j A^xSk L* 'll *t-N 1 t-~jA%. J . LaLqJ i._ 4_, d 'vl l <JC^ill s_ 

^ dlijj dljd (jc. idiUltj LdjSlI dl3Lj <_ja emitted 3i«ddl volatile profiles a jjI Id a I I 

dc^lda_ j Liilia jjl jtdajj liiAj . 1 ^ Ac . (JaVilaII jdj l^j\r- jJaVi'iall P. brassicae ed^£J! jjy^c 

AjjouHj (JiUJI jyiaj mediate 3dljj du . ul j tritrophic interactions Ajaiull 3 _uVIj 3dLd£ 

jJI — 3 — dljUiVI J) AiUjaVluj .jaUaiSI Iaa ^3 Colesia glomerate* <_kikV dUV 
* * t 

~il dld^a! Lju^Ij VL^-a ^3ijj -diljaJLj Jjldj jjl jjS«<u JjI*JI jydJ ^^i.1 dldLuliia 
Jiikil jljlii £-uil visual cues 3jj,yiill dl(j nail j»Ai.ad jjl JiVnll <jaLjldll dl jbiVill jjiLaJ 
idiobiont I—d—ad j^-dll dl— jbaKl l jjid «—j jjl jj^-oj .JjI*JI ( _ s Ac- aIoISlII jjc. 
j/j talready paralyzed ^>Ua adjUdll Jj1j»JI juad ^ 3_iiiiKuJI jjadl dl^ad parasitoids 

dl_iLi Ul J ^» i> h—j jjl j^xjj *^>^-l J.vaIn jj ^ 

4—Llc, CjI— j Li. K 4_L—lu! jj ^.aVuh -1 L5 lJI tilK vibrational cues A^jl CjI^\aII AoU-l-il) 


j! substrate t—« ©^1—^ ^ concealed s Loa^ ll ^ locate Jjlili LJ il lchneumonidac 

Ul^ajl] AxjI ^ul^jJ ^>°VI l 1 ^>n'\ IVt-v -ft Jdiia Jj-oJ ^--o (JpljJJ 

^U^ll djljUkil ^1^1 4, 4-4^jui-o]l dll^- iIaII j a dljldk.1 ^' 

,Ail jLdl Jfiliil] JjL*JI <_ic- jjaiil 

^duux!! 4 u 4 >11^ dl ^ * ^ ^ 

Clutch size decisions offspring size and sex ratio 

A —JJA^. dLutljJ tdLiLisJall AJU^Jk ^4 ^La1aVI qa a jjj jjSjill -u 

» jl 4j^)iai]l dlxi^ill ^dajJ ,<JC.La^JI dLliliUl ^5 jLall Jiiajll ^ r - ^jdajJ 4 bU 
♦ ^g-ljVl (JA JSI j-4 4 _laS £daj jl ^jV 4dlill ^jVI — ^ 

.^1 jlall JLua.) aJj£JI ^Ijia ^^Ujj — T 



j AjUflhN Cj\ j< Mill 


^ijlll Cotesia <jda. j^ AjcJ dil-UjiJall j>-a ^1 Jl djliij Ail*dJI jjjUlll ^iLod 

-Jl ^»d]l (JJ J AA*J IjALg^ A ll^ll -\ J Ht.ijda jjLi ^ lj% 4 JjVI 

4 J-ax^dl .J djjj^.1 A3 dlV jl "fc <n)l &AA jl c_Ua^jj lAjjlill ojJiJI cJJj j£- 4 -ajIa A.Qi^J ^ic-1 

.©Judo La Ac- jdyiJ jjxll dil^ya A Ac. jli 


AA—c AjI jjj LoAic- * Jlzk.1 j di3 j ^3 Jul Jc jj£I A j dldi £3Jill j/j'XJ jl j£-oj 

./_^aLijj oA^.1 Jl JljbU ^tlllll Jdll AAc- jU 4 A^Jj (JjIaJ dili'J 

tJ*4. -ill j-o Jba-jJLdl J3 AAc. ^llil (J] AjIjaII JsJajll jAJj t-AjoL^Jl dLiiiilall .^3 

1—^Jc, J—LLdJI Pier is hrassicae jJa <_r^ ^ J-=^ cIiIa jj£l l^iil 

^_a'—=>JI jjj_J jy—^ Ai^ a^j t JiaJl j» W^-S* J J^l J Cotesia glomeratadjihllj 

j_« jjl_iVI «1 . dlUVI jl AudJlj pI^juj TtlUll JdJI AAC- J Ajillll dlLiLilall 

j_S£1 a*J jll (JjUI Jdl j conspccific a^,I Jl ^jJI djUj Aw*3tlo j-o a^jAj tjjjUll JjuJI 

Aida JkJl v oAdj jAJ Ai^Latll cl),Kj 4-laA3 aA^lj &j^)C. “**y 4lli 4j jliLallj . jJaII j-o 

(Bethylidae) Goniozus J—dLll! ^J Id j^dJI J. JU1 AadJLj AdUl aI JVI t>a3Ujj 
— Jl aaju I^aLo^ a a^q (JjjlJI ^ja djUVI J>il 3^ oaJoj ^j-saalil: . ncphanttcJis 

d_q|^S ^ ^ — lJ . —s\ <^.^aj Jill as (J-jiJI [jo jjSaII aIjVI ^ l a‘u i 4^^jnoka jaII 

_3 A.3LJII Jc. A-ujI^jA ^3 . l^lsdJ (J^ A J ^^)A^all (J^la jl ^kxii^Jl 4_ll£j Aic. I^ajui^ cllll^d^JI 

total potential a —lolSil aJ^IiJI ojAil) cIiajl^ Cotesia jlavipes j Cotesia sesamiae 

jl j—« aaI ajwjj ovarian eggs ^ Jaull ac.^ c-UaII CjU ^j^ddj fecundity 

©AzJ J Sjju Aljlio (Jj-olli AlulSJI Ajlu.ua S^AllI ^3 ^ Jm-o Ja\ 4~s il ^Jj jAl A3 dll jjtC 

. (jjjjjC.) dll jjJI j-o jsl AAC. A*_) AjJ*-o JJC-j (Jil dijl£ dilSvll^Vl jl Vj tiai3 

sex ratio 4-LuuaJl 4^uu]l 

Adu jjlL^U) local mate competition AjI^JI a^jI jlll A^usldJl jjlL^Lk Ajjiw ^ jliil 
jo Adaiida Aidj diliVI ^JU^a ^ jj^j primary sex ratio aJ Ji\ A-ud>ll AfdJI jl 4“ V 

J J j _—a J ^-a ^.l^VI p'dl [j^iSlilj dill ^1 jVl cillj | Jajjll (*-daj pLiil j^SaII 

^r-l -Q-N. 11 -Al l jdUl jjllj jl3 4 c_jldljVl d>-0 irA^jdil IaA Jia 

a-oaIjJI ^ dll£ Ia! LJ liaj l^JUl a jmWil Aodll (Pteromalidae) Nasonia vitripennis 


A^kjljjJI A ofllS <i\\ 


‘strong daughter t JjS^I <-ojUH jojj . JlU LJ ic. J a Ki ll -LulHII J\ ^IjVl 

^_Sj A il^ Ajjkjl^lll A^ddl AjxjuII A-xjdl Ua3 ^ ^^£ 3 ] l Ajud) d> * Xi l_£jli A_iidl\ dodiil d>l 

j_iju o JajuII AjjuU^JI A-lxoill d 4 jJJU V W~1 JilaJJ .^lill djl-j'V • tjji t^UaAll 

- Ajg. La'r^ yi Aoiull dlj^Ul 


ij—A dldd Aial^-4 j! ddljj aIslLlIa]! Cllilfi dj ^ ^yla_il1 i—fl 

A—xd ^ .fljj d-* .^y-lSJl ^^*A1 Ajjdi^ Aj^idil A_xvjilaJI A-udll ^jti t^^ill {.^V*^- 1 

ojj— c- ^—1] Jjl*Jl ^_yajxi dj Ijj AlUx 1 ^*iu.n\j Ajjlla Jsl A_^.^j-lJi did)/1 ^il_L-a ^3 dj^j 
CjI—- iL&m dil— j] ij la did -(jjdiJl <_s^>ldll single oviposition o-i^lj 

3 idJ l d* A*d i i-nl i t ** il ^ i *1 a\ 1 ^ \r_ £,d> ^ . Ki q Vwr. 4 \ > u't-v. \ \ 4 i, u il l d a l A_a_i^1 jjl! 

J—yalall —aj . ^j\ ^.ald a3^^jdl dJj)/l d 4 £djl j».i u.ft]l j dil^l ^^Jc. frlij ^ulj 

^Ui] d^jd ijC' JdJI I^jI jlo ^Uiaj Jiiali (_$illj Telenomus fairai ^diaJI 

.djl_ jVI d— 4 J^IS ^dij Aili fcJul jdJl Jilaal! c^ill dc j clutch (j^aoi Ala£ J£ ^ j 

. Jilxil ^3 £_daj dlld^-j B*^d_) Ajjjloll Aajmucdl A i *dli jljJj ^diij 


Host density JjUJI AiUS 


di^aL 1 jjj host quality (Jjldl host species cJj^I ^ y Aid^ 4 _uJj 

l^IUa ij\& . IjJjI jj l^Jc- (Jilvifl ^ ^^lll JjIjaJI d - AjxjldJl diULalall A-imui^Jl AAxdll ^ 

^ J ^ jl(jilsull Ajdp o^dd £* (jjSiil AjAd^ Ajjjdil 4 i./ili 

^JJ —^ di-kj tAjjLJ! di-d Cotesia glomerata JALII ^ AidaJI 

^^C-l *y\\ JjiiUl yd* ^3 A uwSn. Ajyjd A_Luiia* Aj*iu did •AphaCftCi tninuta AjLiJtdl 

Aida—aJl ajdj ^ jjSill A-ud dila du^. Nasonia vilripennis J^ikll j Bracon hebetor 

b^)^j »-j d 4 ^^dil (_j‘ 11 ^1 d® A^jmu^II Aixjilll rA 1 i tAild^yi (JiLjll J 

a— idaS/1 aj —a ^dajj .Trichogramma evanescens ^ LpjljS Jidlail J\ 

Jala 1 11 ^ill A_iC-Lccdl £\J&\ Aida^J! ^y\j Ajjuu^JI A_lxalll d^ 3 Ai-ald AjC^j Aj^^x. 

. ^j 1 Jldl 


A-cl$Jl ^)ijd-oJl d 4 did da la 11 ^3 aXoISII s^)d^Jl A . ^nll ^-dll A-oj!>Lll o^pill ^yiud 

<—il jljfllall d 4 ^3 a dl d rt AjI^UI dil lUedli ^3 ^dll b ^3 dy^A , didliilall A 3 dl ^ \‘>g. 



J., ^ j 


^ian]! £jJaj ^yc a^Xa-all o^ia}I C-fl IUj .Cotesia glomeratat Jjildl aJU. ^ US ■Jc-UaJ 
adult JjakU 2UalSll tliljUaJ! Jjl*JI (y> larval egression j-»dl U.UI diLajJl jr j^>i 

4_ja i_iijjj j£*-} -JjUJI d>® jN Jjill Jib Jjilall aljil ja*J UJ emergence 

jj tjj—S j U ojlc. j teach-host-parasitoid system 4iUia ^ Jjlc ^Uki JSj ^li JSUI 

^yc jljflUH ^3 l" \\ /jxi A n» ^ 4 r-j^-%. a\ ^-lo j 

Jb_i A-t'iyVl SjiUji. 4_u J <jljU1 lJjI jc. j-aj t_ii jj l$j]i Braconidae <lal*i injUll Cotesia 

^tU^JI JjJJI uj^d' fJidl 3JU. -metamorphosis JSUJl AjIju JjSj <^k jdl jjLil 
J * \ 1 k-1 -- 1 •*- S/ I 4 -fl L^l ^--V t>> Manduea sexta JjUSI <_Jc- Jilaldl Cotesia congregata 

j a jjjl fill j i JaLul] (_^JI JjUU ^jSjJl ^a»]l j&> UJjl JjUil ^a_>dl 


. ^ £ r: r JSU^ JjUil Jil a 4 i al d) JUlall jl ^jsl aec. 



( J ) I te) 


0 “J—dl J—^aj f Ui Cotesia glomerata JUo j (i) Manduea sexta !jUk (j^aliJl ^^lII Hjj (t f: 1* j Jlci 
(J—iilaSI iji\Jiiij i(jr) JJlaii ASJJ ija L^kjjk it A_alj (Jaiiall lilS JJJ Jjlk!l ASjj Jktj 

.(j) JiUl! iilijj yJc- 










«-ljj Cotesia congregate tjkkll aILv. ^ i_h° Aslii-a Sat J ;> .. Li ail 

j (J_ j3 _ 3_yJI _yA*JI jl (JjS/l ;jLS Ailt Jiliill ^ill _y<x*JI (^lt 

o! Jjkiail C jl SjJ tlJjLxIl (J _}S/t _y<axJl iais SjaJ j a j jt 1*J _yaxllj 

Jj S Y • • ill jkill Jiialll lit Lai . Jjlxil jl L-lUjJt Jaaxll _y<u]l “LaljJI 

^S^ylJI ^yaxJI Ull^j ^ya £^)k_l ^la IV j a <11 4 L ~nl allli^jall jli l^IxJl (J^ll jl JjftlaJI ^ya 

j—** il) supernumerary instar —^aVI ^jJI ja*]1 ^ j\ JjUII (jj^UJI _>**]') jji-VI 
Sjjt /jl£ £jl^>il ^yaxJI w ^j,iVi ^Jaj lixl Itlljl Jya . ^ . n jl ^-k. .^(jailL-JI 

^i^yjl ^yaxjl ^y« (jy£ J 0^13 y-xill A-elS]l UtlyjJI ^j^yx i ^yxil ^ya la- -C ^9 yl Slxly 

d_xj ^^LjaVI) ^jjl _yaxJI J^Lk CjUjJI dlxj La Ijlliy ^ i _yiaLkil) jyxVI 

IjLj jp£l jj£ ( JjJajI I AjLklj i" J j'jaUll yaj SjSa ^jli tilll ^c. j ilJlii]l ljl_yL»J! iJaUiVi djyii 

^Jl_II ajl^ikyij AijliLo ^yaxJI ^ 'iS'LiH 4j2jJ! jLotS'l ^^t (Jiiaiil all jlx. lit Ldii ajSly 

A jijjll j\ at S’ I jj—It J—iJcull lit dliiyJI £ j^yk ^l=a j y >iy.ll ( xdaj Jya SjjiJI L \ '-\ j 

development j-4i]l Sjis ^ JUJ ALxL^aj La Idle. ijlyLall Jklajll (jli aj-iLilLy ._yo*J' ij;« 

(X—i=>y aJV single oviposition sixl j i jjt ^ 4^HLjJI a_LqLSJ 1 jat jl jJaSil yai Ajj'iiLa time 

. -JaJ-llI 


C. congregata Ji® J^ 3 j***j il) J* 

I^ac. <jli(J jULu 1 0^ c.j^' *■ 1 

^_*-i £jj_ uj ^_ 3 jj JALij Lq LJlc- 4 jIs 4 ^A»Ji o m •JjIjjlII ^ /jl£-o ^3 

J jL*J1 Jjj Lq^jc- Lql . l 3^ AiC- ^> 1 . 11 ] I ^ 

■JlijAi tilliSj ft j^c- J£ ^3 L j-bjJl ^q 9 ijl^ t \ <n > -k ^lallj 9 ^.."a'^ 

j,— . IVil l y—il ji> *~i) AlLilj ^ayt ^xdll ©jj 3 tdiljj J w 'V' ^y-«aj Ail jjuqji ,ja Will 

J—jIaII ^—a ^payjl Jal 3j£- ^-*-^3 0^ 5 . a 'I 

A ) lljloj^ i ^- 4 > 4 jIAj ^3 4 _^.jAj 4 _^.liLq 'ua^jc- A ^.1 _^il 

JjJa— 3^1 A jy jli jj— l-jVI jli ^3 'uql , Iji^j 

^ J (JjIjjlII J 1 t l;>q 1 3 ^l 3 U jSUII wlllijj .I 2 J jJJ oa^jd 

, Juikll kT -lijj ^yq --^C- ^Ai] <j 3L£ ^ ^ JlitJl^ \a 

^j\ 3 —ikj ii ’’ n^k ^.Ic. j a 3 jy ^ ^!_t l tl taUH La '^lL 

‘^1—Jj —£L ojUq]! 1 idJUlA 4t£il3 ^yq ^Ic. J - A ^Jj'lx]! a3^y 

J t^Lalc. AiwaJ j^j-a JJ-iiLil JjLlII ^.y ^ LS^ l^_i 3 .LailaJ V ^ 



A n \ i j t_fj| ^ ^ ^ > *v. 11 


jj (J }Q Ml < j-o JjuiJ ?rljjj ^ ^^La-o ^>^11 JJ« > ^i Jj\jl 11 JJ^l ^ JoA {JjUl 

dil _*j jlll Cj\ _jujI jjJl dife ^c-Jj .A-ul-liJl jl j^iil ^j-o S^nSi A_laS ^^Ic. 4 > ft \ yic> 4£LlJ 

^3jj Aic. t< jfl^kll <■** iVi Ijl^j J^l (J *■ i> \ AiIJjSaII (Jiiaiill (jl 4iU 

. ji) j*iaj JjI ^*ji 

<jjill ujj-a 4 _luJ ^jlz dl jIaJI JaJojJI j 4jC'IaaJ] jilh 


(J__J-a t^J-al^il d^jjuoJI jjia J j - ,-»j\l -.. j <cLal£]l ^P _^^Vl frlij 4 11 ' 

J_caju ^_jll j 'Vjjal_aJl CjLiLiiaJI 4-algJI Sitilll (jiaol a a j^a ojj 3 JjJaj jjan'ill ^ 

^^ic. *—^3 4-aaa^)ill Aj] a* J'l diLaaljall . JjLxJl Sa^a. ^Ic. ^ *J jQ|J > 
diL—SjJ U»J ,'jb2^j 4_jliaJI fc»Oi ^11 j^ (J-aC-l “LijJlj ^a.Liil JiJail] *L«l^il 

_jlj a^j^j 4 -IjIjlII 4 \^.V1 ^ ^ ~' j^ d ‘’■" r - di^-lal La Llllt t^JjljJl j^i (Jjiidl 

j _ a J_jLlII C-Sj^lJ ^aJJ AJlaJI sii aJ^-3 -(Jabdl j»a ^*J_j3u (_Jilj <ji_LLo JjiUI Cjlijj 

?—1 ,j— jJI Cjli jjII j cgressed larvae <^.jLiJl CjLSjjII (jlc. parasitoid load JjilJI 

successful J^oll jli dlJj j^ic. j . JjUl ^ non-egressed larvae £ jij 

J (_^—“ i a'ij .(JjUI (j-a (_y3 (jjll Ajlil-dl J] brood 

(JjUl Jilc ^ i>>i~>J ^>^>1 (JjIxJ! ^jao aac. ^ic. Cj«axj ^jllll diLmljall 

jji ^tHj ^llniJ L<^ JjI»JI ^ «-lLiVI jjjIj CjLiaI 

J_j_yla <Jj _iji j di^l.Al 'i.'.^yA •uc.LaiJI i^aUi u^ja3 cliLml jj]l jli Laj^cj 

.JVkljll JjlxJl j-a (Jjiidl (j-a jljiS/l CjllaJ *^jV 

j—a Cotesia congregata JjiUI ^ Jj^I CP C cs^' ■ 1 ' L)X ^^1 

CjVL^JI jji 5i^liil i :T Jl*i) parabolic shape Wal l ^ jjJl 

(Jjl*JI J^la 32c. alajj iJJa aa»j jl Scl^Ij b^tl j_yxxA\ L^j3 j»jj ^^Sil 

A —aja 4jjjjaCi ^Jai dlUi .number of oviposition J^la (j^ajJI £-p3j AJj* aac 

jla ~.l3 v f i j—a Cjjj LaJJ Ajlc. (Jiiajll (3fui (Jjlc ^i (Jjiidl aJslmi! (j^ij ill £aJaj jl 

<juJ\ jli iManduca sexta ^ ajil reproductive potential 

Y . . Ujjjj jj£j jai' ^ Wlc. Jikill ajc.) aijjil carrying capacity 

1 .A,.j S_L-aji ij—ij (jasLiJI ^.>ij jIjaLJ jt aa»JI udla j c ajLjjll cic.j aji 

J—ila J_jim “UaJa^. Loir- j4»^ll Ji a^Jli! ^jjaJI ^i (JiiUI 



jjoll 4 \°i\ *\\ 


maximize a—L i* (Jrilnll ^jli ciS^ jjl&j .Jjila - j* A» ♦ ^lj JjU-SI a3jj 

i ^ AjI^LoII ^Ja 11 i a L% l** i-n.^ * s . Jill Ja-i-kJ^Uiii l! 1 i 



l^ jlfr JilaUI Jjbdl jj* u^\ Jjikii JljSl JACj JjiiiJI £aa ^ j Ai^lxli ^Jajj (i i ‘.T'j 


Trade-offs in parasitoids til djthl l ^ A.ualxlm'ji 

. j - a \ H a j ^ jl i 1 \ ^ -rt 3 l ‘ i t^v A > >•»! » 1 1 .A f 1 dj\_ij_i£_lajl A 

3 \ tj-<ull £_j_ j 3 A_llJaj L-jLkii^, dlLiliiiail J^)Al} >~> t JfrVtei.il Loj AjJal*Jx*iVi Jjj£j 

i—*j}- ^ A > > n i Aj ^laJ ; jl . ^i_fc^aV I ^ j^tjllj 

host- JjLk-IIj JjsJall A^dl Cjiija ^1 slow-growlh rate- high mortality hypothesis aJIc- 
s-^—^ (j—Sc- >^S1 JLo ^ jj£j j) i_taj 0 j . .j,i M I i-jUaj^l J parasitoid systems 

‘Exposed feeding hosts 1 $jja—*j ^—3 ^1 CjLLiUI ^ iijlij 

concealed feeding Ajiiiit olili-a Jjljc ch Uwkl l aJL. ^ aj.Ae. oj^all jj£j 3 

jl Clj'_ltj l i ^’.r- Ld fjJ^A (^aSI Aj-litill Ajt-ula ^jl Aj-q -llOStS 







^ ^JCO—J ^ j . Jjljdl JjiiaJl a1!Hc- 4 4“lyju.nl ^ 

^ .^3 Lg_l£ OJJI^ A dljl^ a^j^Lall dlLljjSfl ^-3 <1 a1aJ| 4-UJ^aliil JllLdj.Jlj 

ajj^)—Jo ^—Sc. ^jjjI^j_j 3V^ ^)lal % rtj Jj 1_*J! AjJlij A t nki ^^.3^ JLiLiLfiJall 

.A,_mljJ J—al Cl_il£i Jjl JjCJl JiiilJI s_ij^ia Cl^Jj tAj&La^ll CiljLiSail ^ A^^LaC-oVl 

flialll ^pa^jd AijuiSLdl AjCljdl ^.L^j A-IC.L<oJ) ClLlll&lail AaxdU 

(JjIaJ! CjLa jl9 . A-pl^jilVl I jLo dl]j ^9 AJlc ^iaLi-Q Jjli 

J^UI Cj^oj <_Sijj-a9 oj-oj JaiUI J-g£j (jl ^Ji3 lh!>V **. I 1 *”. 1 

jj—J ^JL-ea JjSj jl ui>j selection pressure * A l l jii life ,_Jc- 

cAlalill dj>!laJI jjla tU-^ a V jl life strategy sLrxll 

Cotes ia J (j-o l^-ilc jcjIaa]) A-j^laiil c>jA J'i at.j <l £ jcVl ^j^Cl^A.11 tillj 

Aila— 2 a. ^— 2 k 2 k j— j\ jj Lq-Hc- .Ajjiti^^i u_lij^ 1I ^ tlASjj glomerata 

Ci ilr. i^Cjl A . Jin ^ £ * Jl ^&.l*.lj S A Y » <j-Q 4^Uii]l li& J tJjiiaJl 

A_iaj—ij c.1 jJ—Jill J— i3 Lq t> J3 CllUa LCij 4% 1 * A_uCi I^uLuJ jaa 'j-o CAjVI ^1 jVl 

4^—jljiail s— ajJj 4 ^. ghmerata J jjUJi *^a ^_Cajj .%) & 

.predation risk ^ j —iaVl jial— a—J a jaj Sjla ^ J1L ^Uajj >alil Sjla V ji j ^Tu»j Ajli 

jaj aIqISSI Q_j*ri*v31 <_5^] 0 -0 ^jLajuLujl 3 

IjA j ^9 AJuayl yj A j-n. jjI t J A_jI J-^} aXqI^I d^Jo^JI ojl_i^) ol^kjj ^9 o^Loiilx^j {ja A, & a a 

"Ly^^y^J^ ^iaLi-o JiVall A3 jCr dlLilliJall ^ya ^9 ^ja j (J lflldl 

^y\ ^_liil A^c-La^J! l"* 1 jUal^ll ^9 ^ojil S^j9j • > ->* s - <j-iJ A , ul-»*iv^S/\ ^jj 

. A^lqjVl oJA (_£^ A iViMl J-lL]J« 1.^1 L Mull LaJj CjLuII A -k**:jl ^ A "l n-\ A Jiljt 


Host defense, survival and development ‘ JjUJI 


Host defense • 

t a i ^ * 11 , J H\ l J| l~~i 1 AiiUl l ^. ,*\ A 11 ul . ,' N 1 1 ^ LS Jl A - 1 '..'. r. ^ A A_] j a ’ I I L ^ ^.~'i 1 1 A i\ .\r. j ■ •» , 

aJjj ^Jl JijJ j Polydnavirus <j ^ tJj*^ \iL.II oiA 

(j _ C. La] JjUI! ^^C-liJI jl. jy II (J^iC. L_ i3j (_Jc. CjlsL-iaVl ei* J- 43 ^ . jil^ull AjLoC. e-UI (Jj'otll 

JjLJI j»a U!iUk. jjjilj jl host heamocyte apoptosis g-* jaJI 


4 j-v4 -v^KV:) 


( Jft3adl l d\L^ djbLilJ djU (ji ^uai IjiA ^-k .(Jjjaiill AjJax_u JjLk-oljy^ L j^o 

^ ..i \ l j jaM (jl JjVl 4 In > .1 ^jjQ^fc <\W ( a-uJi j ^iji'nn’) 

^—jiY' ^ ijajxAi V JlilLj immunosuppression ^U-JI -kmi > . 

. ‘Uiaxj Ajjlall 


Host survival and development JjUJI jaIj ftL • 


Reuter j —jjjj ^UJl a.L^J_jj ) V ^Ic. » ja JjV Parasitoid ^^Uaj^a] J a n'i .J ^ ail 

LgJjljC. (Jjsj ^jill LjUaiUI JS i_iijj .Ajlg-ill l^JjljC. Jaij ^jjll LliULiUt Jc. 

tl—$J (JjjZ —aJI (JjUJl yiL j koinobionts l*y^j *-« Igiilyc. jau _j idiobionts sjiiLw 

host- <Jjlxlly JjilaJl /jaj A3XL*J1 (J5Li ^^ ‘■ ' , n -i yull wia_p A_ia ^jll ^^Xdl jU utlla ^Jc-y 
jj —L —Ij a—1 aJ SXI Jj5 AjIc. Jiklall Jjl*JI y*j i_iis <fn U U3lc.j parasitoid system 

^g2 Ift^y&LaiL (Jijjj ^-Lyu Jilaoil jli lAil jjlxll jjlS Ijl Lo AJLa. .A ^ Vi nil aXoIXII j II 

u* i l i-v il l...I U _1 C- j—£kjl ,a_J Vji A^kUl djULaJa]! jldoVI { jk i_ A^^aJ . Jull Jik!) 

.jsui yj < _filLI > it djULaUI 

U 1C i A \\ <nC. *L£1 i djLjAijLa AjC-La^Jl 4 j.I-J .ill djLAkkJl yo ^ \\ 4 \ '.j !.».]! ji'n’t 

djj^k JXk JxUJl L_iijj ^jj .aS^ijIj J jdaVI heamolymph feeders JjIxJI 

. J—JuJl J j jl —j J £i-a ^JJlj Jjlall ^aUaill j^ial 

-kAjI a^C- jl ^aljl 6^3 l1 aU^JI ^ jpull A^jIaJI ^>1 j^xil Lo jjia jl Ai jjl^dud 

il^kjg .Jl tto Atll (.JjLall djl JjQH Ai^l^Ii o>4 *%W ,lxj 

Aj^a— *1\ djlj—jlullj tecdysteroids djlijjjjj—Jj juvenile hormone (JH) 


. JjUJ) j*il ^Uaili JU^] ^ (3^1 jl-* jjjlii^ 3^- neuropeptides 

host J—J^li djUJalo jl host con formers djkx jJa^j CaUjiMl ih» ^ jji Lo y^. j 

^uliadil jj—ujVI dlliA . JjiLJl yj A t iadji jLjij ^ic, IjUucJ regulators 

.AjC-Ul^JI djt_iliiia]1 \ i A j 3^ iilAj (Jjlxl] ^ *jj3 

i CotCSid AjoI Ay \\ djl jljflKllj \ g j\& A \ry V \ A_iidi^j^ djli^J aJL^ ^3 

j—d> ^lilj L^Jc. Jikldl djlijJI ^ juvenilizing features AajUill ^^Ull Jik 



a , - Hj 4 jljflhll [^jl '.i 


A _3jj 4_iL*. .(JjUJI ^ yij*> ^j "u u ^ J'lijj'Vl Uijj 

Sail j AJiulaJl J-al j*il j* ijli. jla C. congregate JaaUlj Lgjlc. Ji k j.4ll Manduca sexto 

c-Lsu-cs—SI aa—*J1 j!——Jjj JH biosynethesis (-jluill Ja*-a 

wjlfiiJS Joiiall jl^sjj j^ajk catabolism |»aA Jcix» t JW1 UilJ 

A _;<’.-.l~- £._Uj (J^ (_$ J)"' 1 "*" ^aU-^ll U_4 1$ »Ja> (J^JLj ijjlujl ^J-Ja 

.JSUI 

k _ s it (jjadiil) (jjwliJI ^jJI I j j V - JiklJI Manduca sexta JjLiJI 4ijj ,_s jlaa 

- L ^ y.c . JaHtH I j.ic aliliijjSlj Ajj'ia JH ]I j J11 I 4jc._j1j . . i l i.tl l j-a ^ieJ AIjL r<li..._/-, 

—o^)A jl^)_-3l A y ■_i’i l,ilr- ,_]a let ~’l JAla^iSI ^3 Ajljjj A-i li/ dl j^-a^£-S ^lndl (J ajiaI I j' A^.jj 
^ g.1c. j .Jj'jlII 4jijj ft JiJa JdLdl ^yjljll 4-IrikL y JH III JlJlill £- ^i]l j» ■^jLuijl 

A_LiLic- djlAiila 4 li.Jji j^>sj ^ail - LLJ I j^4_^J aAj*.^II <jUtuJI yt, JH II! jl ^ajj La 

J—iialall (Braconidae) Glyptapanteles Uparidis J—jiLdl <11^ ^ y L> Jl« “Li-bdi/l 

ji k —ajloil j—«a iAjljia JiSaj Ljjii. <L* .Lymantria dispar j>*JS 4Jd jA ^15 j?. Jc. 
jj_“_>^-S ^_ilSIl A ,i,fl^]l alaji 1 itLli (JjL*JI <Lsjj 4_kkJ y L-Joddl jjASjji (Jams 

a i^UI a ■....i V-j, tLi 1 ^ u>i4 L.Vi ^\ Jj^i-all j JH III ^-jLiLul 

. JIiLlSI A3ja Ji.la 

^_Ila4j tlj _jj Jj JLaii ^_iLjJl ajc. CjI \\ L 1-^11 JLilijj jk^-iJLj V 

4 Mr. jvLi. (Jjljiil Jilj ccdysteroids ^-iLuijVI djICLjjjjlkJ LJajI -Li4'jll Ajla.la!l djUliiJaJI 

J_LkLJI cj'iijJI ^ ligation experiments -Saujil ajjUj ^ -csijjj^ £i La j* j ^■LLaj'Vi 

Cydia ^ 4—cjl ji JjIc VI Cd'l jjLLJ jl -LjLi.j]l SajJil I ^ Ac. 

j (Braconidae) Ascoguster quadridenluta sS Li-'cJI l^LiL djla jj 4jji^l ponionelht 
^ Jj iJjVl l&jr^ ij-liiail djls^j ^^ >cl\ 1 cillj ^-a ^ If--! IAj^oC. 

Jj^uui Cj'J-cjlj . o^LiLia JjiJaii ^ (-14 ejl^ ddj 4-i^J JjSjJ 

4 jli.la]| (Lad 'I je »JI ^Uki ^^1 j prothoracic gland 4-iJ-a'i l l jAk_JI ait- JaLij 

j ^-ajj JjUJI *Ljlj ajdLy ..n jjl l j k.l'; ujLiLsJall (jli JLUIjj 4jJjL*J] 

• iJiLuJi t IkQikill eejJl (_uc. aiS-iVi J^La. y* 3_^iU-o jit. Ajju^ljj jl 1^;! 


4jajJjjJ1 4 


Ji£i 4^lil1 djLiliiUI jjSj aac. j jiaJ ' m jV- Jilaidl Jjl jil! jj£j 

^C.3 J . j___i4jail j o ^' j _^ jj 1 Jr- J°]a 4 ^j'l ydLl AjjLi^ l** ll lUkll jjjj 1 4 ^&aI mdLl 

£C_>Jajj < ^Jiil <ajLbail jbl_Jall d)V JJjf' ■ - ■ J dlli^<i^_l 4j^kj] jAj-u &11 allLadiilil 

C. congregala J_-lilail J_laj ^Jsj Jjl*JI jji iJa^jldl aJ jLdl JaLall i_ij jli i." lad <jl 

ajadJI ajljldl (JiiajJI 4_ij^>ia i." i->~ 1 ■* j' 4 ^ 4 eg jjj ^ /VZ. SCXtO Jillxll 

• ^IdaVI ^.iLbJI ^^yll ja*J1 da^ Jil*JI j-aj i_iajj jli 4extreme 

J—jjl J>L*J1 Ji.b J jilal l (jiaaj ^ ^aJI liiiaSj Poiydnavirus (PDNs) (_>*jjail) jia. jL' 

4 —lilt j_ a 4, J % 1 all CjLdaiLJl ja 4jj£>dl ^Jaall j j L>Vl ^jill 4 U ; J ^^ull 4 >■ ^r. 

j—iaj J_jl*jl CjI_3jj ^li jiilxa 4_i3jj dilaal j^-aj 44 ai-aSfl 4-iLij^ jjlijjj Braconidae 

4_*jUI 4aljlall jl) 4acl.»,a-)l CjIjIJUI ^Ijjl j^ l$->.a a j^-«j ^Jill ^jjiiil 

.(«o : r Jld) 4jdUJi elid 

extraembryonic ^ . niyl l Jja *.Liill j* Lid ^jlt j iTeratocytes dm* jil jill IJla, 
Braconidae, Platygasteridae, ) 4 —Jilail dil— ddid l j —« A— u*a d£Ul—c. w —i membrane 
j^j jji ^->41 1 ^ Lol* Ijja i^jin ^ ji AJulc. ja AjcLo^Jl £■ Ijj^l j^j^Ti ._jillj (Scelionidae 
— ai 4 ^i l flj j^jj 4.".il m j jj jjLj ijjlxil Lj^LkJi cilij jjaj 

jjx jc. U-aijl AjIjI jJj^ ailliA ,4jjaij Luk 3 ]jjxua laSj 4development {.Ljlijj cgrowtli 

Tcratocyles derived <jj —a! A—jjl jjj CjI— jHaj vj'jjAI 11 jj^j^j vlii^ jji jli) L^Li. 

jij;ji Ajjj dil jda. jaI ^ ejUjll jj-ajk Jail 4 jLLs J »3 1^1 (TSP14) secretory products 

J JSLilil 4 CLi.)jil ^ jjk I) C- 1 .4 31 il j^Q LJlddl ^llj j^Q dllx<4 jj 4 4 'll ^ ..\~ i jU'. j 4 "4 iO ,M 

—S L_i\_idj —11 4^_Luil) diJS^dl diiA la^ S jP^ 4 _ia£ jl jjAj a^i j judi j^S 

.Lajl jl 4 j]c. Jadvid) JjUI 


x .r 





~y fc WASP CELLS 

hue grated 


REPL ICATIVF (CAl YX) CR 1 R 
virions 


j Wasp injecrs ogg 

: with pnlyrinavirus ■• 

• rind vomim info rinsi 



episomai 



Pup<t 


Larva 


rfiSM^ 


1—J—S Li^oj L^_i3j -Polydnavirus AUl^ll uULikJI SLx a jjJ (t ®:f) JIm 

^—j ^_aiS/l calyx cells L^Lx tjxlj gj t* i . ^Ua-uil 4 _j L*j 

i jjaj—ijiil o \—a (J—xta 0 _>^ Liaic. j (virions diLj^xll c_iLmx Jjxjj 

Lllc. ^ ill j JjIjJI <Jx 1 p dial ^" A i/i j jp tilijSj * 44 ^ 1 x 11 

AjJue ji^ll LuLa. <Jla <JjIaII L>Lki CjLIj Jp.. j>xl^j ^aJ 4 V>>Sf 1 4 -iilj>x 4 j^j u^i L> 

CA A**l\ L _y &—*j j Aifcii—AJ 1 a . Aof. a —aleU jkj^Li .episomai (Jjljdl Lvlx ^ ^Aix £-■* '~^'n V 

jjAc. jIaj l^jii 1 j Yic. ^ Llil ni> < j-l c - U-ajI (Jailall A-* ^>jj ^ jlxj . jJjIjiJI 4 - 1 X ji 

£■ ^xj calyx cells L^Li. L_ae.Ujajj ^jjjaII yli t 4 Jjj jj^juj yajl\ JLa!lSj aic.j ^jjjaill 

' 1 j ■ ^ fj ia Li \ 1 4 1 a \_^\ 1 a .^i -v 1 1 


_aJ! 1_$JjlA-iLxljJl (.lil.iLflJa.il ^yn JS 

^^jII ^ <x>jlaJl CjI jLakll Jc A Ai^aLa dul^ ^jaxaiII CIiaj CjLyjl jlJl ^14»>a . Jilull 

^ I ^ jl /j_ —c J J-lC. 1 ^ '^j ■“ 4 j-y jl -sJI (-** vl jL°^l ^3^ I-1A 1 ft ^alj V — fljjjj 

J^_-oju ^ J ■ ''■ ^J1 JjUII * L, >i ^jic. ^ ^ J.i L^-«Ij 3 < — 4 >r,I ^-v \1 L *‘ ^ jLaLll 

A —i—flBj jl J.UJ1 ii] ^Lu (JjLxll ^_Ll-suc 1I ^ ~y ^ ClLlLflJail ^jJa*j ^jyA.u 

.JjLJI jl j. ^ 11**11 Ajlijj lIij^i ^.IC (Jjfllall ^Jlllljj Ajjjtlll yl 

A. L—oj! yA ^.iVun— aSIj tnon-paralyzing venoms ^ CIb—=11 V ^A\ ^^wJI <j]i ^ 

4 aii.lAll p'Oki^a 11 _ill Cj1Tu*> «o ^^-6 “LjaXo l? alik CjLiLiJaJI 

j—Lx (jli ^Ja'o-aajj ciLijjllui JLLx ^ JjUJI jaj L-flSjj ^jlll endocrine disruptors 



4 -jt A \\ 4__JC-LoaJI dll ^J fl JlUn -Jj . J llxJl £^LjJ <«—A3j 3^Jfc5 k —^3-* jl ^fill d,AA 

. c -1 ji)l la3j JjUI ^ 3 ^! jl Aj-% nl joxuj 

AaddiAllj L>jl*-ll jAi dll^xj ^jic. Jajlj ^^allj tdllj^a^JL Alludd! dlLJVI 3 * jil£ 

cl3 ui ecdysteroids ^ diljjjjjj*J diL jdui Jj3*j ^^ic. j£j3 idjULiUl ^ Ala-J^j 

e_ai jj 3J J-a*j Luj Jjljdl J^3 metabolism 3 ° jl Asl A -dl 

LoIa 1 33 i LaJ^) Aa^^jldll dlAiilail 3]^ 4 tillj ^-ij A3 Ida] . (Jfl Will A ^k (Jjlail jaj 
ilaj 4 UWdll dllj^/l Aj^j 4da ■*Uflid /jl O^ -0 ^ ^^llj li^*^ (^jl-d-ll 3j-aadl ^3 

<Lc 3 lii]l dllj^l -Ida IjC-lij iS-^P V ^JjIjlII 3-‘ a Aijiildll 3^ dllj ^j-ic- *3^ . !.lll jda 

(Jaiiall .Aulall Aj^j Ajjjja^a (J\daJ 3 ® 3J3 l- 0 -® Idl ^- 0 ^ 3 ^ ijfl Wil ,3!! 
o^xl jloll rlilll Sjjj LS kc. Jaldll j aSj^. Jdd Laldi !)Uy <(Eulophidae) Hyssopus pallidas 

jl 3 J £11 3 * 0 AjI d j^xull Jdd ^illj ^jVl <jdVl A^.1 jj d^jxull J^j-o ^k 

(JaaII 3j v _ nun l.Ix Aillc. Aid (jA j %Y 0 Aidj dl^ali ^ald-Q £- Lilli oJjJ dda 33 JI Jjiill 
1 ^ 1 ‘Lc. A__ 3 ^il (J*l£ll Jdill ._j3 ijdiall 3 *° ^JjVl A-c^lall ^ Ld [_j£l . (_JjLl 11 ^IVll 
4 \>* ^11 d\_J^)jll dlL dl ^^aII 3°^"^ d£ Adlj Afljiall Jdlall Ad d^i 

3 r - d Idll L Q ^-* Jjaiali IjA ( ^3 djdaJl ^dUj Jjl^^-all l^A j ^jVl ^dVl ALluiI 

. Jdloll ^IjVl A In* J^j Ai^)-lll AujI^)^. 

A^Jdl >11 j Aj^^jldll Ai&LaaJl diLiLiiail Ala-uil^J jaj e_k 3 jj dlldkl 3^ dilj 3^ (_><aidj 

3^a£V Ic-^jj Lo£ cl-dll 3° *dklj (Jjlxll (3^1^ jl <> jlc. a ^adg^ill 3 ^ 1^11 ^3- 0^ 

l Miu -a! 1 3-ii^ll ^ >‘i l i'. u i 3IjV 1 ( 3^3 AjIc- JaU a\ \ 3*1 w 11 Ajjij 1 a^ AlU. ^3 . Lg_l£dij Ia^ aj 

J— Lldll L_fljj-ia dl—dj .odliJ 3 'dj dl^>* JdLll ^jli 4Star\ r ation ^ ^?dl <. 1 UHJ jl Jldll 

4 -ajllil ^it-*i-all 3 ° Ajli t^C-Laa-li JjiJall — (_Jjlj-ll ^aiaj 3 ° A lj* a ^aiaj ^3 tdl^dill 

<^ll_lA »^5-ljVl ^j-uS/l ^3^ 4.;.dji_a] A all Ajjid-llj A_iiwi^_flj^iall 3)-a ^ ^ Q ^ '' 1 ^1 \ ^ 4jjlj 

J- AH dil^dl 3 I J P. ferflss/cae JjIjlIIj C glomerata J^iUl ^Ud ^ ^lli ^^ic. ^aLc. aIj! 

«—il_^J 1 £ 3 ^®) 1 3^1 dul£ sdiilj jl (JP 33 ^" tJ j 3-^1 JjUI dili^ 3 ° AdiLill 

3 <\ f- djla^ -dc 3^1 . 6 -l^.lj ^-lLiU-jJ ^all (JjIjJI A 33 3-° Adjlall jl^^l <illj 3^ ^ 

lAA >. lu^n 3I ' Auxdll o3pdl o 3 A 3^° jldL-ail 3^ 3^^ ^ j) dljai 

3 aaj ,^-ic- Aldld 3^4 3^11 JjIjJI ^)£-uJ 1 dl^-all (Jjlxll ^k dil^d^ll 3 * 3 II 3dul 


j A.iliilill £j\ 11 djbjijjj 


j —4 *3_jl JI ojij_11 j-a ^cjLaII toxic action ^LaII <_l*.all JJ jjjIjII t£Uj £^jj Lojjj 

J&j © jl^kj <JjUJ1 >aj Jc U_a 1 a$jK\ ji Jjikli ^ Jj jl polydnavirus ^jj^all 

(A Vi^Vl o3k ^Jj-aj t(JjiJo]l A.iAJnSk d)jA j-a J > *3 ddil! ,l]ljd]l Jl-*i \W jlA 13A 

■.” 1^*1 djjJuJ 3jaU f.UadVl ^ 3A <J!ia jj£j 'ji (Ja**i- k A.li jA jfU c(_)jg]^iil dlj! c-jl >m% .Jc jj-i 

. 4 i\a \ \ l. . j j jl-i]l 

Host food consumption and development p LSuVIj JjIj^I p\& uSji^lu<] 

j£Jj i ,^3 djdlxa IJjIjC Jjij V dAjliilaJlj 1 j i\r. (JialaluJi JIjlII d)l3jj jdidi 
^ ^ j^jjj .<d-aLkJI Igjl^LiiaJ ^_iL Laj JjL*JI jaj ku^i jl AjLkUI Ajijjll dlLlLAla j; L»*> ■-** 

C. 4_jcLaJI diL-JjaUl ^_lc 4__j3jull 4_jjjLj djUjLaJI o33> JjLjjj Jli A-l^-I^V i ^H-jL-ui j3li 

<d Jc Ajjilo jjASj j &i J^i- jdu Jli C. congregate* glomerate* 

Vi i J r - > r>J 4-ili i JjLaJi AaajuI Jc ^.lAjJ c5 Iiii AjI^UI dA-iLilal! jA jj, u^t H Jcj . JjL*JI 

^_9 A_4_jj13AJI j3L-^a11 ^j3j jl j£-aJ jUadal tLaaJI c-iAiJi jjLiAa ‘-*Hd,>*i 

33—a]I j jl j£-«u j£l i3jI jIaII (Jilaoli <w_fljjla s.** ir^V JttSnll dilSjJ dulS jJ^ Jd Jjijtli 

. Jjl3*Jl 3|3 aVM JaAaaJ J La (JjIaJI (J-iiiaii Ja^. o3ljj £-a djLg-i Jj JjiAaJl 

C. J—JJi j—a j W^ 2 -* l S^’iaI I p. brassicae i a5jj ji j^u 

ij_jijA-a V^ilaj l^-iic. JiLlJi AijJi Loi .i^ji JJ A jA Jc. glomerate* 

jjj ^ _a (j_ji-aJJ 1$_1JJ jij ijji V « "l * J ^^3 j* lj)*>L 1 cj^ VLacv \ j 

djljj _ C. O ^-L-n. (JjaLoJ t_Uj£ii jj33 ^_jl wllsjj Lai . (JqL>\a^ JJC- A_aj1*a]I vJlAijJil 

dji_2jjli AJa. i.J jj c-i-laJi (J-la-A jij jj .A_ujl!ili 4j£j-aljjJ ^3 jAL1=laj 

l Jc- M tWdll dll-ijjl' j )j ^i-^jj j ^x_daj dji ja 33C. ( A-a l j jlc JaWiaII 

^i , s , VuJ O^lifl ji /jc ^JT. ji! Jc. o3^ij Sja i ^ j^e. (JiLldi djlijjlLl AjjULa ^ J^i A_^.j2j Lj3jIjj 
l ^-Ac .J aWdll M sexto o j^LaJI JjI JC J dUil *^_jLda AJl^ ily .La^joj <» V AiUali 
T—IJc JiidJi L_ijjUI ^i djlijjl JlJI uj.^i -C. congregate* JjaUI-j 

a _ ajUJl J \&\}>^“‘i ^ AiVlaJi j*kijj 33 j^ja11 C. glomerate* J;ai->li ^^jj -3xj 

JjJi jdli j frljiJl kilVl^l*Ai J JaV i l l \oa ji «C congregata JjiUij j^Ji 3 3 ^3 jjj 

^ j i ^ 11 3jd 4ii33 4uLaC ^i Ax-ILj ‘LlaIAII /Jjiiail djls jj 313aJ jLadal (JjLaJi A3 jJ Al-ii j! jj 

. JjlaJl 




Multiparasitoidism jiUiiil JiLiJl 


.£* ifij ^ya l* \^\\ A in* J jJ A_lla Jilajil (3f^ Jl'lC' A-a^l^o t—ftC-LjaLa]^ Jji Will 

ll cr-L ,>»_Lall jo W‘dl ^g-lc. .Ijl (jilajlLl .W/*iJp ^llil ClAj^) Will (Jj-o .iJ,}a LaLoJ ^lla 11 jjl jj£.<aJ 

jl £ (jj —j 111 j* *■—g N -L ^H .Luxiij Jal LoLuaI ciiaV ^ o^iA^VI a^Uall -jl ^j-Q ^a^lt 

i l _j % < 1^11 j a Will aJL^ ^ _^jil A al'r^ a JjI jtaW (jjj jj j£j A_*_u2Ll& 1I jjl .^3 

■ 1 yJI i> _ 5 la oja® toA-J^V (jj^J J t-s^j (jA^J-^l tj-o A.a.ljik.^11 

a_1a^.L^o l^jlII ^ia ^^>^1 c3^ c ’ a jt.aWll ^\jj]j\ CjU] (j^j 

^—la _all o \ A ,_j-l^l Cj 1> ^ . A_ila <jc (^-^■ a - > 1-^^ cvJjljl jaWll (j-a ^ ^ls 

^—la MW AJu^ Lloyd a_W^ 1 interspieific discrimination £ jill >—ali v* jwlll 

J—jljxll a_u^j {Angitia cerophaga) Diadegma eucerophaga i jxpy*y£J'j\ J jiWU Aj^aLL* 
J—AaiilL Cj—J Jjj —uj ^—jJ) {P luted a xy l os tell ci ^—^tJI W31 cJj *Lil jill Cilia jj) 


Diadromus (_$cjj-«ijAi£VI Jjikll v ujoj tilliS .Cotes/V/ (y=AparUeies) piutedae ^±p_£\jA\ 
^ —la SjJ—all <jj £j U 'Cla .D. eucerophaga JjslWII c5J^ collar is 

—ill a—= wj-o J— ua\W (j —c lajj—^ Jil interspecific discrimination £• jiM <... ali-C jaa-^I 
tti3j—^ jjJI cs— l>* l£ ^to tll^ 4 Jllall Joluj ^-1*5 dnlraspecific discrimination 
djlit jLWlo JjI ja LeptopiUna teterotorna (Hucoiiidae)4/l5(9/)ry/Y/ tabula (Braconidae) 
ij^—^ <^13-2—^ A jtaW ^IjjU CiLeL*.j& jjl c3f^ v a \ W"n V ita^oajj ^iaj /j-o 

A, rufescem Ajuj^I yi 1 mark ^la i_jjjjLill tabida lL^WU 

1—aiij tc 5 ^kl microhabitat ajj3j aAij j-o ^ ^*JI AiSJ li^u^aj aJ ^_jj J$ ^ _^j ^aj 
AliKl—iZ Ltf y —CJA 0 J— ' 2 1—^ JJJ ^^lll ^LailaJl l*11j '^Jj^jLill ^-la jjli jja 

. Asopara J-® jA^ <> A. persimilis LcA congeners 

J^ll jijj^ ill ^ '^-jtu^l I 1 ^-lC' iilliA dj^^A u' 0^ 

4 l^-C jj (j-iaj jjj-a CjUL 1 g jla (Ja Wlxi Jil jc. £-x> CjljLaWll (jl ^>A^1 *■— 1l -,^ kjQ ll d>° — ^ 

.(JjI^xSI kAlVl _jJXaJ ^lC” ijJi l^J Jlu^. 

i i_$ y- • *^ -1 ^ I^ il a a A-iaiaLboJl Ala Lalilj ■j, t- o^aall Aj LaLil l j 1 ^' — Y 

(jl jy® ^>11 j^ ♦ *■ ^ZjI Ajjo^aII ^jlII v ^ Wit k's\ Ciikj V Ajlj 

AjjI£u] ojji aJ jjSj Jl3 i_axjJaVI (j^lLoll ^ jiil 


Y . V 



A dll £—jjj ^ Ic j^ya ^-ajj ^ ^ (Jjflln ^ic. k_J*j^a31 ■j* 0_?^ — V* 

LT-^ ojj—ill aiu -ual Cuj .13 j_j£i Lajjj tja.1 i ili-L-a £_jj IfSji; ^^Ull chemical marks 

self jjila_!! -j_ jI jlall J_ikill ujii ^Lal £- _jill jl jjl jjj marking jjaai 

.1^1 (jjlui ^JijSj jjUAjJI o jisll oil j^Sj Cua. isuperparasiloidism 

kJulc. lIjI jUiki jjj -»H a j..3lji]l Ajlc-lilll alilliL*]! 

■ia.j lAphidius smithi lEphedrus californicus iPraon pequodorum alilaliilall ^A j e^dl i _ r L 
•Lmslinll cue Sale. jjUIl ja oldest parasitoid ljuc- jj£Vl Jjilall jli 4ji]ill pl^iS/l 4ii 

l—ikiJyS l_;Cl—3 .ji^yll J^LJI j]| ^ill Jj.a Jail (j-* 1 3^3 <Jjl a] i|k _^ill oJua_^a 

vXjlijJl (j! (jj jll 4"nflftl j^ulII j\i lillalj i-u^ilLa iiDliij physically 

ji tdi—Hill ^ —3jJl _>a* 11 -cl^^ya (^3 La.iic A 8-^1 g ail jic. i ^pl5 *1 x_j L<uS ^jj£j 

Lojj^ L ft'Vk.4 4 ^ic. oj33 uu^yjal (Ju^tiH jl 1 ■ Uikj (^Ijkcll 

Lojlj jlial' A. smithi ^ _yil i^_^ill 4iiiiji <Uu3lioil ._u jLai ji .^jaSli Jl Aitr! .A 1 I 1 ]a 
.£-_^ i]l - c l"-S- ^ jjj Al l ^Ic. ajjill juj Jl tillj ( a^_jj Lajjj {jJE.jill 4 lulILi 

j—ia.S/1 ^ _jjii (jj^j . Aphidiits ervi ajuiu] c Ju ^-t a l Luslla Aphidius smithi Jjilall _yi*j 

physiological —ill £.«iH—J 1- J *—-oV I JjVl £ j—ill CjI— 2 JJ Jis ^ylc. a j-iill 

_j V I—j-is ^ill iJUJl (jj^ .oj^Lyall i^l^slUs 1^-v-v jA'i'l Lai (suppression 

j£ Cj3j ^3 iH£ ijtaA J La^it O-iA Ijj 3 jl A. ervi ^ ^ill 

.Lj-ilc. (JaJaiall ^yc ^_y-all A\ 1 a j jK (JiJaSj ^*-a c fii', 4 a JyjAjll ^^1^ aj33 jJC jill 

A. ervi J_jilllLj jlc. JiLill Jil jC. jJE. _jill ii^l 4 j^ 3 ^ill ^jixi LaCliC- 

aij— A. smithi Jaiidl jjic. 4jjla-a (Jjl yL. ^3 ijiaJjJI j ^_yLAaSU Layjli A. Smithi Jaiidl J 
(jj—J A —aloliill A _ai^jui' ^_3 Lja_ J <g_jLuaa SJUa i'iU j . 1 eLiaJ 4_^a^ill 

1—ayj^j J£ j^ti .(Aphelinidae) Aphelinus asychis j ((Braconidac) Aphidius ervi j djakl l 

La3_ioj .internal cues kjlikJI dJ ijUiu'in i&jlz jf- a^^a jj±aill jic. ij33 

<j]i (Layia J£1 jiVI L^-Jc. ijiiaia (Jjl jC. j 4 ajl.j Jjl^jt jjic. J-QlatU ^i^a^yll Lilac.I 

.lyJc. (JiiiLall jjc. (Jjl_j*ll iiLiaS jJC. ^ilt 


Telenomus heliothidis dJ 


A _iltlsill 


1 _paai jj] c. j^UJaij U j d^ j ((Trichogrammatidae) Trichogramma pretisoum i(Scelionidae) 
jjlc SAiii .I . ai . aj 1 —icl I Ai all (Jilaill ^3 Layia (JI jji jl iHeliothis vifCSCCUS (jkk-lll a3j3 


Ci _ui i CjJ y jl£ 15] T. pretiosurn £jlll jyL .(£Y:Y (JSc) Ciyyll 

p^jJ ill A ] ^ i Iajj A y\ *-v 'll 1 —jljljAjail ^ yil 15 a \ ' i » J . A_La3l_Lall (Ja3 <J5 5 1 ^jlc- ^—ilcLa 

Cj_j3 Jj jl—S j—1 5 >Sj - T. heliothiclis A - msl C ya <jjl5«Jl JUxJI jJsL-^-a J£ ,A$5Jj oJ^ 

<T heliothiclis £ jiiL <»^>$11 Ally Cul£ j'l olcLa Cca ^ Jal T. pretiosurn £\ylL a-^>-4-<5' 
1 —j IjT. heliothiclis £\yll A. An 11 l3j*5uu .-L^LloJI ^ jlUll y> jaA.VI f-yll j]i 

oJ a T. heliothiclis £-yl1 Cilsjj j J& 2 jyasj tT. pretiosurn £-yll ^ 5115 yi-aal 

a i<i-w^ 4x.y CJijj jjSj laiu tT. pretiosurn £yll yAjjj JlLJI ya JS Aa^CV Aillya AjILajS 
J—jl je. yaU jJ Uaa ’a.a.lill y^llall y T. pretiosurn £■ yll ij^5L j' yaj . JSjjySlL 

71 Jjikll (JjSj Sjji]l b5a ^ .71 heliothidis Jy5=JI A^lya cxj Ac-Ua H"t — At ya lAyac 
Jjal-X 71 pretiosurn jjyl»ll (Jaxj L*_j (Jllxll a .Anl UlLo CJliJI a yac (Jaaaj ci heliothiclis 

. -A J li] __ J5La. ya yC. yll y)5A Li* (JS1 A n.ajll A.UliSll Hll LI jaJI tLiJ>a. .An . yyL 

T. J—jiLIL O—oyyi J —■“* ij5c- Jila-u ji T. heliothidis £• yll jSy^ cl -yAnll 

(jjj_u yAj_i A^yalya 71 pretiosurn JjiLl] jfLy Laic i j5£l jl Ac. La ayic ^yjjL pretiosurn 

ac_gJ ^^SLul_SyJI a-luj—11 a—=^jjj .<c.La (jjjCc.j j-jjL r. heliothiclis JjiklL aJc. 

Cja^j .A > .cbU necrosis jjSC 4 -j Ciia. (JjI yo LlCi J ^yil 31S J J! 

CjCxj Aila tT. pretiosurn JjaLII aJL^. ^ LCu cT, heliothidis JjalaSI CjLjj s-j-uj i jjSliJI 15 a 
T. Jy C’l i ^aidl ^jla I5 jj A a > 4^1^31 i^5il 4 . L ■.' jj 1 icLo Jjjyla CjC. 

■ T. heliothidis JjaUL Jiidl 1 j±& ^^-“1 AiLi5£] ^jS-aj pretiosurn 


J—jaL (jj—i intrinsic competition AalCldl ia Jl j jjjdll ajji ,jc. Ajjii. <Cal jj 

Copidosoma desantisi Ai^Vl ccda Aijj-A. ^jii l JaaLj Trichogramma evanescent A^nl l 
cyLiiJl <>* iJC 33 •Phthorimaea operculella (_>a5aLkJl CiLjC aCI ji Lylilt Jcb 

a^jA_aJI i 4 l ' ^ ^JjaV-til i A ^JaC ■ ^Vl i AJ^Ui-a Ajie- (JaLt a 11 yc- il ■ II ^jClU ^Lh. 

A^a—aUJl a—J jC c—ic.j .T. evanescens JjiiLL Ajjlia C. desantisi Jjiiail 1 Cul£ 

i\ allA a (JaAciij multiparasitised host aJc. JikLail JjUJI Jcb aJA.1j]1 

T. J-iiUI ^— 31 jy. CjaUti ^t£j I j j'r- JiiaCajI (JjI ydl uaa. CiC Cui. A i'a a. ^_5dl Cu'lS 
j — c Ac. j —lu jjll Cilj J1L] ^ICall Jjikll J] lyia yCj jJj evanescens 

jj ij jrlLakj ^55! (_>ii3llLI JjaLILj AJjlia (^Ll aIjLI A >>»j;ll (ja T. evanescens 

(Jjiiill CilijJ fj&j 5115 ^^jic .(Jjlxll CjISjj jjj-ijall (_uA2j jjlliaJI jaaSI JLaSlia'ii ^js Y < 

y\ j! 1 (J_jiVill ^LuaII j»CC ^lULj (Jjlxll J^lc eCyk_jAll AjjI5x 1I jl ^aII jlijlajL Jj'il 


(jaAiail /jl ■■; ’il /j-q — l la1 . y_ jgi^JI ^*u ]l ^^ ~ ■ n\ j 

cjljL —aJI rjj —i. Ja*-« j (black eggs) “4^ JikLoll JiUil aac. (y* JS lJ ic. j y*-» 

. (i V: V JLi) LI j^jSjJill *U£J 



Relative liming of ovipcisiticm (hours; 

J jtbllj (J »« th—1L} Telcnomus heliothidis J j i hl l on iLcd. o1 . d l Jiiaiil 4 Jj. o> jwhjj (t " Jid 

£—lij j—» ill. v 3 CiljjJ J*j JjUJl 4 >iij yie- JikUt .lie (*UiL a_gU) Trichogramma priliosum 

(^A1 . Strand ailjiuij <_>L^ 



L*l j^jSu jjt iC. L*1 jUl 4_kJUJl LjI j u a 1 | JJC- 


CiUjJ ji l.ij \iU> Jib C. das an.fisi JiAW j T, evanecens Jjiiaft A^UaJI (* V:f) JL*J» 

.(T » * A i (jjji)j jjaJLaj JaiV^I J*iil «*") lJjjI a u\;. ^pJalinill 




£Xil\ A\ 


Trichogramma a. via_.nil Jjila o±l Aj^LIaII aJL^. iijU ^11 

1 ——j Jib Copidosoma floridamm A-^i\ J-ui* -lajj- A^xul t J^iLy pretiosum 
C. AiafJI ju*i« JaiUI (joj Ajlilall Ajj^I i<i^l 4-J jj ai*i tdllj ,_>* < _ y lc. .Trichop/nsia ni 

Aa-;l'ill Cul£ 4 JjMI aSjj Jib Glyptapanteles paUipes (jlilall aIjaII floridanam 

(jjjl_ IaII Jjiiail bjlijj JiL j»jij defender larvae Aic-lia CjlijJ ASdXi^j JyVI J^iUI ^riL-a 

Aluj £• ja,jll Jib 

J jaUl l .dl j j . JjLjlII oAaJyAA]! (_J_yiSil £-l_yjVl ■■dlj") UjLilliJal! ^ja JAC- UlliA 

.(Belhylidae) Goniozus nephantidis JjaWI Bracon hehelor^z. iiy£l jail 

£—frLul l^lilyc. Jib Iajoi JLij (Braeonidae) Ephedras J* bjLLiia (_d“A i) 

* 

j — ii (_w la. J lAphidiUS [_>a i> j* , ” h \\jaUi £- jiAayJI (jJmjdl elijA ^Jl jAyj ^uaojjl 

£- j —ill ^—ii alj—3l —j ^—lc. jji’tj ^joill la$J jjSj ^ .Braeonidae ^AuySI jj Alilc. ^ 

• conspecific 

Hyperparasitoidism and hyperparasitoids 

elil—aJU! AL-i_ Lj ^ ^jtjll ^laill i$ jIliuJI hyperparasitoids ■JajiJI CiLAjilall JSJj 

J—jaJa) ijyilj Jj» 1» er^J -entomophagous insects cjljdi=J1 cdMSI jjj AiilUl 

1—a ' 1 —Jlc. ^allj JiL*JI i^ail primary parasitoidjyl JaJ=> 4-jb^ Jc 

J_jJaj]l AjajbJI i" 'I J II (jlj dllal tUwi^Jo j\ Uajliia jjy£j ^ jl Ajillij Aj-*j ^ Aijj 

_2 til—Cu iE}Z dll S^IjlII oiiA JJji (Jjbi (Jib j! ^Jc. Aj^ilj L? w > 3 '^ * w >^ t=k 

baj-xla Aja^)i-fi]l %“ '1 jl^obU ^ “] 4 Aj^j. ln^ JI dlliJU Ai^^yl^yaJI A^lball ^a-alic- 

• herbivorous insects AbiUJI jjUiiJ bo^L^-ajI ‘My'l/I djbLiUI bJc-la ^ic- 

t <i- ^ t'yVI AaiLa_ c, A _ilj 4_uj djJb (Jiixill o^yhUa CL^Ijd! 

^—II l , - *■. j icly .A ’. ^ v j 1 AjiojC. Ajjjj i Cjb Ajj^j ^ja A Ijtdl _yiVI ^_yuu q i^Auilc: 

_y£j CS 2 (JjJajll (jjlij Jj3 iAju^j*a ejlii (vliljdiaJI Aalc. Aa. ^.i JiijjJl 

jjjUc Jc. Jilalj ^1 aOrussoidea aIjIc. Jj yi djljdiaJl <jJLul ^ Vjl UaLlij l^ji 
AdLlc. Adjj r^A Apocrita slib dJjJiaJI Ajjj bi-vi djljdia. b-tajlj 4 wood wasps 



-j Akbiiall Ctl 

A 1 djLuLkJLLC. ^^B JqW ill tAjjJl eAA ^^B (J 9 Will l.it ba /jl Afilxjj . 

j—Wj .AjjjLui 4 -L-j jJ-a ^ D ij-° l* J Jurassic period jjJl j*-a*Jl JJ £->jj 

d>l_ jLuII Jijl <_l^b &±^.ljl<J) CjISjjII Jc. JW\1 ^ i__&buVl o a& jjl 1 

d)l__jl 5Ja_ujl j) ^_ill eLihJa&ll Jc. hd Jc ^Ajuj JJi j 4 jUukll 

. Jajl £jJaj t-lii Cjjlj'jihl! 

ji.h—SI J—skill Jjs V jl Lii ectoparasitoidism jUJl Jikill J kaJ (_UkJI ^ 
.Aiklju Aj_Jaj Q* Vjj Jk«JI ^ic- Luj ji ij jSIIj lh 3 ^' J 6 ° endoparasitoidism 
ji i-jLiiSlt ;ji (jliiS/l (J^Sa 4*'_n*k<ill iJjlj*Jl ( ->-xlg'i L« iijlc. Aj^jUlSI -''iLiLsSail jjj ^lldi 
la_a. Ij?vx« lii a5 <_Jakill a kc. j^s venom ,-i ^a'i.J J kaJ k .Aklull f'jjVl 

U-JJ ^ iWll J ^J! ^aI LaIuj . JLjlII J aa^JjauB ejljjij Ji 

<jl—a (jy# JL*-il J Jt£ JLi) idiobiosis l* jl 4IJ jl Jlxii Jl£ll (JLill 

(J_SUU i '* LU^li ^)JC jl dBjJl .JLill dUjj Jl JJ 1 JSSfi AjlklAji CljULiiall ^ ^jyjl 

A_Cjp^T^dl CjI— jhflla J—lij <•A-alc Al.-nij .(di^ali V (J^) koinobiosis 

j)_. «& (J_51 (J_jL*AI fUajJI Jc L-AiaII 4 f\u \jloj <A=k.C jIjjaj Ji JjVl 

. JjlxJl A^jJal j W> Jillj AjjIjII ic.^A^-a]l Vi 

^ ijall JiWUi J ^ ^Ic. God fray ^lUJl &Jj Lo Jl bLu^jj 

_*-j Ua£ AjjjIj jl ‘Jjl ^ >1 ij Jll djLiIiila]i ^ykjJ 

Jl ^i-^aJ djJSj jl CjLc jl jj _yfy\ v._i\Wu V n-k Jialii! j)-a Lulj IaJJ 

j) jl^V i Ja JaI'i (Jo W \1 Lot . ^ j .n-k \1 aJjIc, Jc- jl JjV 1 Jjilall J^- j 

ll A -AAXJ^ 1 ^-ujIj ^ <n J >.aiTi ( *JJJ Jla | An_: ftjj La£ Aj ^jIj CjLl J L&jlj 

;Aa:V 1 (jjail ^Axb 

opportunistic trade- AjJJuVI ^UiuiU ^J^k j* 

A_LtLaj A_diloLllall A^xji A jl tAj^lj-dl A-J^jlilljl AjIjVI (Jjl^pAi Off 

.IJc Jfl Wi^ll Jl 

^ J 45 jtj JJa Jl herbivore b> 45 J^- Jjl JaW <j* Jikll J^j Jbk 

4 j's.jlJjjj Aj?k JjUjB CjUi <~t iAllib (jl J La43 (J^klll IaA Jjojj A3j 4 (Jji 5^1 

primary ) a uaJi ^ Jl—ill JJUJIj herbivore ill (J —IjVl JUl Jj a£ jiu 

.(parasitoid 





:4Ja>aAll dd Ltd) 


Sullivan J—£jiy (Y • • 1) Hunter and Woolley j Jtjft jUlUil UaL 

;l^_La 4ia^)L<JI CjLj Likli bjUxubt ojic. blU* <() 1 1 “t) and Vokl 

1 jl.ui j^jj Ajyjlii djbtik Lbb <^a :obligate hvperparasitoids “bjbad 4-kdi kh i k -1 
&_5 true hyperparasitoids 4—ttik. jj£j j'l LJ iaJc. jl ^yVl Jdb .kia 

jbtik ji t ■.,, ut'l* j'l Jiu-kll (Jljy V <_5bil jjHI 

a _JjVl djbtikll Akjidl cjULiUI bit j pseudo hyperparasitoids bblS 

.AjjbbJI l^-LljC. /^a b*j coccon Ai>b^li jjb 

4ja_J ^—HI dibtikll bit :facultative hyperparasitoids ALb*- 4 di lik a k -Y 

, Aj djluLiikS jl Auljl djlat&kS La! /jl ^lc. a^eiil 



di—jtiklt hi—t ^—a :(ectophagous) ecto-hyperparasitoids Hiji« diULik -V 

.l^tljc. (j ic. loa-jli 4_Li_^Ldl 

dJ—itakll hi—t ^—ft :(endophagous) endo-hyperparasitoids Aaiib aL djULik -£ 

. Igijl j£. jjlc. Ulib l^jls^y 

Jikt ^1 •bLjLJI dil djftkll bit ^_ft idirect hyperparasitoids SjdiLa ALji* dikkak —o 
,<Hc jl Aj 2 jj^njill ^-ba^j (JjVl J «m ) ^yjlHI JjI*JI ajbiLxo 

(jHI A-kjUl djWktkll bit indirect hyperparasitoids SjduUa jjc aL ji« dildjila — 1 
bl—la a*j ^1 (phytophagous insect = herbivore) AiljVl bjjbaJI ( v>l$;i 

j^baJ AJI^II oift .,^ljVl bjab'li fl^bLlAil 4-A^lg a\ 1 ^Ic. ejaill .' Imjl j JjVl .Jlilill 

b^ >kHI herbivore > . . .ujI * 11 ^ jotaJl jHb 1 j »>iji JajLJI Jjikll 

.V ^ Ajlc. JiLlo 

bjbtikll bit j^a :hetcronomous hyperparasitoids (^J-akLJI jjc Ja^Ltl JilvJl -V 
• Ail jVI dll djtkll ^^le- ^^ill ^bu Lalu t^jl b,' a ^^ clibyl j^ti 

adelphoparasitoids (adelpho Jitull yfcj ^aiill ^Ik.^iall Ja^ ^Ik.^all lift 

ijj—Sji JosJaS ^ j.tiv.II Jjlull (_li.lj Ajjlc. AijjjJaJ 1 _ttVl A-bajj ^ah Aj3 (_gbilj t= brother) 

A —ix! Aj 3 Laj jjijl Jaik (jlc. jl J;.akS Idle, male egg b^iil A , >i i ill jjbj Laiu 

Jjikll bile Atlal b -«_5 • i . i ■ * ! »1 1 JatJI LliL jHle conspeeific daughters Atl^i.1 jl 

aH ^illj i(Bemisia labaci ^iH\ c_iLill bbLj^a. LS k. JiklHI) Encarsia bimacitlata 



__ _ i J A ^ 1 < 

vj-Jfl}^ ^ 4 > nil ^-aJJ LftlfJ J£ai) ^\ (Jjaiall l^lluid ^-L^aJjJI 

l-jLj.1_IIJ 4_aIjSM J^S* 4 ^^* c_^ .^£H:r jl <jAI L5 ic- ^^jlli 

^ > q iqIiI I ^ \ > 1 V J '31->\\ l ** | £ ** )1 j]l 4. liiu l 1 j i\f^- ^ Jq Wi a\ 1 (ijAaijVl 

jJ.1_il dilijjJI ^ 'r. ( JiWil Lj ±IM\ lilt ^ J&j t jjiil Ijliil dila^yj LJc. (JlliLJI Jjl j*JI 

ojjj —j J—ikLJI o Jj LS lc. tertiary parasitoid JJIj JJ=£ Jill a^=oj Jil cs 
J_iiL!l li* JlvI meconium j-aJJ j'jJI jjy JUi) Jjikil Jill aIjj Jc- 

J alC-dj JUI) JIjiJi <_JIa Ai3 lilj 4 jlu^ J * {Put aj^a 

jl li_J]l Ajaj jjy •'— jIjJ u!ajji ji x_) J J A--j&~\"\ J jl^)JI (j« jlij JjiUl I-Ijj 1^ jl.r. 

£ jjYI JJ *M . 1 ' -"'J; . Jjl (JaiiiS »1 a^ij) 1I Ajljill Jc. A U lb' a Jul aI^jj jjtj JI JilljVl 

1_—at i jjjl_J jjaila£ JiiYI Aail Jc. [Jjilall Ji AJijj ^»j JI gX «Vui1l jl_J Jo d)it_a_^S 
A _iiV Ja—II aSjjiI Jc. _a£a AJjj lj (JsJojII Aj^kj Jc. JIas dlj J •" n.i A_j=kj 


.(o, : r jii) 



■ —11 jJijj ~ol_jtil ^LAUl J£Aj (L>) A - A i j l l l J£aA (c) l (j Aa ull uA j djl j^-j t ^AuaSl' a_jUUI 

lJ —1) —II jiAu JjVI jaulII ^E) icxlraembrj’onic membrane ^jUjaVI tLiiJI Jj 

^ 5 —SjJl j—4*jl (G) icxuvia — iy\ ali. Jl ^judl jJj j Jlji' J JI jauJI (f) • tail AjLiJI Aliiiit!l 

.('f > • $ Antony ujjAij' 1 ) meconium ji JI JJ ,>iAAJI jJjj d ji»JI Jjs U (h) iJjIIjI! 

- \ ^ i 








A—jjc- (i) : E. biniaculaUi Joiiali jS^i ]i < - Ani l SLr*. o jjJ (t ^ < *■ 

A A l.^a :L-q jjC- AaJsOJ ^-jjl ( ^,|) i£ jail (joiil tUlall ^joil j-a*JI Ai jJ .^Ac. male Cgg 

^ ^ ja (k) . Encarsiu transvena tljiJI Jj3 L« jJ Jc. male egg 
male teg —il 4 —^fj ( L) . £. /uVnacif/ara £ j^l jgjSiH aoj^ Jc. male egg A^ii* 

^^jli c.1 ji*il JJ Lq y _^c. male egg j^all A^h-u ( (m) < Encctrsia himaeulata £ jilS LjIIjII ja*j' *■*Jj 

^—1LH1 ^—3jail joulII (p) t j£ali ^Ij jj j^c. (o) t j^Lli Jjl ^jj j>»c. (\) * Encarsia humtciiUua 

M jS-—11 frlja^il ,Jj3 Lq jjia (r) k.^yijV 1 iJjlxi! <J£ i^Uj'uJ aij j^jjJ JlJla]l ^5 jail jAJiil jfiaii 

j—« ^JJ — ^ J — j3 aLcIS S (t) fc F yfiiVlj M j^-jil ^ j^iil a^L> dj-ic. (s) * F j 

,(t ♦ • 1 t jjjiij Amony ^jjiajl) 


pi j-i—«il 

















4 a\| j i**^ j.^-vl ) a >•*. jlj i i 



j—£j AJa— jj <jj^l *j-“ W-ilc.. J^ 3 - 1 ^ Jj £ bimacuiata lW^II jSj A3jj jia jju £-CajJ (® * ‘^) 

j —£-1 A—3jJ (v) 4 jLjuI) Jj lAj£jj jijl Jfi. Jj»m JuSf AXal£ 3j*j^ (u) '{,JJIj Jiaj^ £ Jl J*iiil 

j£.i—1) AijJl jl jj Me2 "iJi^laU JuYl aaJI jIjj Mei jl ii^Y • J-> 4 > rain (jjil &J-« Ijc. 'JftW'iA 

^y—A ^-oL^- 4 Ajjtj A^Jajus (Jjiilail <.IjAC. 4 ^IjJI j£iil A.riij ME “ JjYI AS JJ Jc. l) 9 ^ 1 ^ ujYI 

Me3 — JuVl A 3 jj J c. JilaUi JjS/'l jSiil a5 jj jl jj Me2 — JjYI asjj jl jj Mel ^>3 * 1 1 jl jJJ 
4 <jjj— 1{j Antony Jj hi i) JjYI jSi—51 asjj Jc« JilxUll ^tlill j£ill a!jJ jl Jl JJl jJj 

•(<>•* 


(J, -iila£ 


2lS Lajl2 JajLaJl (JjflJall uAiLii^a j£a!1 AjJs-JI (,-^IUjj J jj j > j)-a (_jJ 


^_£ AjJjoj jajj 23 12^. Allis CjV^ ^ij Jil jC ^ic- jl AjU! JjI (j^iij ^Jc- 

.Aj^jLk aJj! Cjljlifi r->*S 

1 * jyi ^jl .\1 n\\ jjc- JnjiJl ^Jo I~»M 1 jpj Ac. j]v.^ rtll ^ (J^l J, \ ^ j ^ 1 a ^3 jVl Cjjl.fi . i 

i A i\-v l J j 1 Ajjlj Cjj}ila£ jj£a 1I j-ojj 213 .lAj/j jSaS! A^ja liil ^A-jjaj .jlfLe 


_jLlII IjIaj Jklj JjYM ^Ic. ^ 5 -^ J^jll A-CsaaII { A_ubjj j)l j^-3 Lkiajl j 

o 2 —a Jj->>u 3 f —j .direct hyperparasistoidism Jiiajl! aJI^JI o 2 A ^S& 

oIa ^ jI^j . Cocrop/zaj?/./^, Encarsia, Coccobius , Coccophagoids CjULiJall ^U^.1 ^ a]IjJ5 


^a3j .lj^.jiJk Ig-CaJLJj \jl~kic jScll ^ 

jAill j^a AjS^aj Ail '\A a A_La.j5jajjA cjLajijj Coccop^agwi 1 ij-^ jh<» Ail lA ^ ^-1 jj v i j£aU J jy\ 
J^-IJ 23 ^j-ii^Jl I 2 A j)-a vljjV^ ^ Ajl La£ iAalla^all Jjljxil Ul^i2 jl 

indirect j_ ijLjaJI j jc- -tj-_ l) _1_4' .Lil^lj Aji^l^ ^ j£j]^ 


(j—c. LJ^aj AjjiUJI ^ j^ 2 ]l A^nll ( A_i-j«jj A^ia hyperparasistoidism 

. ^IjftJ'i £ jj ^JiWtll j«j A^Ca-nll ( A_ijajJ Lo Lille j)ilj tV jl AjI jlxJ 

c-jiLLaJl JjLiJl CjLj a ^1 jV 5 ’lb J 2*J V] A Jl V AiUJl o2 A ^3 












bj o^aL_Ia] 1 eA_A (jjllaj . 4^Ja ; u]l^ lAA ^juflflj ^jl ^^3 43l32w i lU-in ^£a11 J 

( _ s _ 'in ^^lill JjiU] j£jJ( A^ijill jli (jljVl JjaUI l_iUc. j] iinhibiting hatching 

1—$_i iabkj <_>aii (j_jJ L^j Ac Jj ^IjjVl ^waxj ^ J^aj as S-ial quiescence j>A oJla. 

_t oic. j (jJjV' JjsJall ooiijj j* 1 black jacket J_jA a-Lkij 4_JaaJI 

1 j i■« ^ 1 jjl oOc. ^ Jilaiil! jjxi ^j_jaj]l lOA Ai>ml .(jIjSM JjiU Ja^)iall jjjtiill ^jSjJI 'LijJI 
•Pteroptrix orientalis <• C. gurneyi * C pseudococc iCoccophagus basalts JUAI Jjj— ^ic. 


^ li~ L J \ i*\ tOja^jLall (JjULsiaHj AjjjSh djLJjilall ^.IgJ Aj 3 ;_£Oll ^.lall L_i 3 jil 

Jail_a-a Ji ji <ile.i Ja.lj IgJLuiJ jl V^Jajiu “LajJ LjXk L>“ CjUIiiUl Ojljlc 

fijl c .A I j 3 —»JI j^la ^jVl Jjikll I4. juJoiJ ^jII Sjlall JjJa ^ n% tpuparia ;_£jIa*-11 

Jiklll JjVl J^all jj% herbivore g .. Uakl l JjU- 11 OJ^ ^Aic 

jj J *Sj ti _yi-^-a _ ^jc. JjIjiJI biAic. Lol . Jiiallll jl ^I^Ja -ia^A-all Jjilail 

^)j£ JjIjiJI 4 jhifvlj jn ■» lijfLi l liJnj! Ja^Loll Jjiiall Ia^j (Jiiaiill JjiU! 

dl_ 3 lla Lal£ Ail JLShj Aa 3 LiJa^ua ^JjS^l ^ (J^ia ^ 1J V bl . ^Liiall 

SjVl J—jiUl ^ jli—c. J .1 > j i JIjaII 

—j ^j>$ " l^-Liajau AjJajji_JI l^iil aL ^3 'ijia lL£-<u Apanteles meianoscelus 


.A-ia^i-all l** )l 3 ^ in ^ 3 ^^^- A 1 il l \ 

Sji_3 Jil l^-jl lU«n A_j]jVl AljljC JJi Ja*J UaLujl Ja^)LJl Jjilall ^Jajj Lq Ij^li 

e>A —A ^ L5— 3 j3 <■ lu.tij A-iljVl l^Jil ^c- 1 )\ %*\tl Ale. J)iuuil 

CaI 0— 4 bjLkj A3 j^la] 1 AJaoll L 4 '*-j-* -a t I' LaI jUaKll 


. 4 Jl jV l ljI_jWLIIj 4 Wjj^a 4Ja^)A>i]i djl jiljfljnll 4j-a AjAc. < _bLo Aj »4_j]jVl 

l—$ilaj-Q ^_3 l 3 lie (JflWn duli ^Illl Aia^LJl lIj! jljaMI (J-q 4-ill^ IajI^jjjjuiI ^I^jJJjujVI 

^—jji di—L ^jC LjlaLuAj 4 fill A a AjA^JI ^^3 Aia^)LaJl lIjI a! jfllill b Lillo ^ i^L-taV^ 


. ^ 1 * I Lg lira ^3 aAj^Uii-aj! 4_i]^Vl vijLiliSLLJLi 4_lxU^i Alill^ 


Aillill ^iiVl 4_!^ul jj A ^Ui^B O^Labuil 

^AaJ—i-oll ^jj_ 3 J__kb —]Ij I^aLlLo ^1 ^jlS l^£i ^> 1 )^ 1 ! ^l£ kj_^ 

1—« Lilli. Lag ni J£JJ1 ^ jjju (_jl jli lol i( Pteroptrix orientalis <J4ki ^3 oai^ll a-LuluiVI) 


Y 1 V 



1 4 i hi l\l ^j^L) La ftjlc- . (Jjikill ^^lijl A-laxwljJ A > ‘s\\ ill .IxJ 

^—i^ jU. djL_ jijflKI CiVUJI ^k*-6 CiL>^ A j c^uiLgV^ 4jI$^ 11 ^ pedicel liic jl stalk ISLj 
^^ /jl ^^JaJ Lia 4 .-^uH LaLaj 4^_jLLa ^-g-3 ^JaLt ill A ?l^.l Ji ^£Lll A . h iill Lai .a^iLlA 

^ ^ ^ 9 A1 hj ill l i j iTt Ujj q L'cJ JaWill 4-i^.jLik. ujLiLiiall SLl^J daJJ^a c- jlili 1 

A-Ja— ±A\ iil—lloj Eifxanthel/us philippiae JjiJall ^ -c-LJl Jia ^la] jl (JjSfl J^J') J^LLl 

IgJi_Jaj v-JJ+ai _)j Jjilill Ll)li^)jJ^^jljll JjLLL 1 gTl)ml 4 t hnil i__ljLk. tc-jiij j£LIl 

.AjJajJl o^joiS ^3 Ja^ij ojjjjj jl ^lj!i]j ^j-o LuIaII ^£.lC. 4jl ^JaJ Ajli (ILa 

nJa__4jl t_a jl**! Aj^jlII dlljl j4Vl jJ CjUVI (jl ^ lc (J.1 j La LjaJ ^AljJall ^ya lilLlA 

j JC Ja^Ldl JjiJall ^3 j£ill Ax^ajJI *jl Ja^.^1 -133 . A ftlTl^A JjL-u^j ^JjS'I (^iaull j _£11) (j^inll 
^Vl -LJajJI LcJuj t| Lff ija^5l JJI) Jjl*JI ^ I g'iLuft ^jj V Coccophagus gurneyi ^LuJl 

dll jj <jl J^ui ^Jl ^ ja ^Uaull <jl dn% j .^LhTlL Ig’iLttft 

. Aal'\A *. aLqIa^oJ 1 <<ifl bo ^cJad J^aLo ^Juikdl 

jl ^S^all ^£Lil AjJaj^ll /j-a .13 ^ijl .■%.**'aH ^JC. Ja^Lail JilaJji ^^3 

(jirull Coccophagus basalts J^i=^ t JLUll ^lai . a a ^' r* ^ 

A^a_ull a —Jay C. semicircularis Jjikl! aJLi. ^ lilli <y> ^j^jiJt ^ic-j .c-^jJI lXjaj a Sic. 

4_J Ji J ac.^\ ^—3 AjJailll La.l)i t ^LiAl AjJa*jj^Il oliiill ^3 4 _aIc< Ai»^aj ^JjV 1 

)J Ji&l ^nll (»-^>jhi .Encarsia smilhi Jaiiill AJIa. ^ <iUi£ .' jj'r - J iUial l CjlijJl ojSjaSI 
(JjftlaLl jl A . ^ij:li 1. AUJ ^ ^L-nl a A-IAjUl ^3 

A_iwaJj i A3^jJl1I ^jC. A3^jJl]1 ■'•’ <■ e\s^< A . .\\ ^ i A \l ^jjc. Aja^iAiil diLiiliiail ^3 

Jj _SI A_a^Jli AioljJI A i. „oV;'.l J i_iljc. jl (jljijj L<u3 

gj_A Jt j»~ia"A Jj VS aIjaII L<‘S jjSlA J A^.jji^ Ajiiijj Sj^*J i i Uuu JiLull Aja-jli. 

jJ—a l 5]—li ^ (jAjJI ^ylc- .^liljljil-i'l liiL i>o ajac. J cJiy^.yi Si* Ja-A -apneustic 
Aj*_i—ijj ^Ac. J 3 WiLil ^ ^luJI J£^JI ^ A_iLijj (Jiiajll As Alilil»,aS-ill jjSa 

JJ »"i'l AAC. Jji eJS^J^i li A a ALuJI Aj3jj]i jUftVl (_ji Sa\ ijjAA ^ Al^lc. A-i.jji<i 

A_Ll£ _ll Ajlijj i J lV>/i 4,_Jl!Lall i_Jsl ^AjVlj J^aSI (JaIa^jj (jjj A buiiVill 




Au a i H i l jjsuit fj* ^1 jjjl Ajlj-^ E. aleuroilicis j E. tricolor j Encarsia lutea ^*iil 

^Ijjl Aj _ui E. dichora 1 a‘ijj idiUVI ^ Wq^ AxiLoj JjLLo 

.AjU] dila^y ^ jrljjl j 

U —9j ^—9jJl ^ U 1 L 0 J t, *al>%j -j 3 tiliVLfcJI ^S>1» ^ ^ 

-LU ^-1x3 . (_\Ull- ia-JI ^3 AjjLlill OAk >U*1 ,^^>3 

j—« J—£ j—ilJ jljili jjSall Coccophagus capensis JjaUI * JliLail 
tjjfi *j caudate ^a^uAll <j^ ^^u’Vl <5jJI tJjUJl (jnij CiUVIj 

-—^.jj C. gurneyi —J' >t jl»i3l ^ylc dljJjL ^teleaform l _ s L ; ^ jr j* _£i3l 

^^1^3_ 11 y_l jfllnll £T-J_<Uj ^JoLiaII ^JC (Jjilall LoAj 4 ^£a 51 dllB^il] 

.yd\ ctiil a_i^j] jkjyA dila^Hi.1 jjl j^-laj el t^iiLiidl 





LjU^ij jaili : V jl 
| * i ljilj jj< :UJlj 
ljU JjJ • 

AjjLuJI • 

CiU * 






4.^jjul) 


juiyi wwu«s 

SEMIOCHEMICALS OR INFOCHEMICALS 


i jj j J C.Ui!l j ClL-S^jl o jl Uij^ t"C il ^ U-ii .-mil 

-1»'I J& j Chemical Ecology A-uUa^31 MJjjJ) ^j* pin" l^Vn; ^ cjLijlSll 

AjiJl '"‘I V'KU Ujl mi'iI' jjlaj ‘Lulx<u&]| A-ujIj3j ^xA£J 

1_ 4 J5l± qa Ijaixj Lo a_i^JI AjjI±aA11 AjjJI ^Ic- ) .4 an Jail 

djIj) (JL_LoIaj l-iia^ IaL>jJ djLijLiA^il . djLJLi-a-i^ a lijaiud jl a^IIj 

♦ A. lull A_l^J1 ditljL£il ^l^il JjLi-jj CjLijLi>u^11 a3A Jijj . diliS/l 3l3*j ^3 

*'i ^ n 11 ^J\j jai 3 \ t l^_liC' f \ - ^toll A ‘i m (^^LoV djl L ^ ^ W* > »**< CllljjLiA-l5» i-*\ \ Q 

LaS .^3 O^* -0 a jd-Jl Jjpj jl t^jlj^ll jj.iW 11 ^jC- l^^i-v j 

j _nii'il 1 fl j ^ 1 Jda _^ 3^*-* ^l^c- J] >-lil^u"wll 1 1 i V> n 33 jl Jl^Jl 

. A_ljl3iJl dilljldJl ^3 JLJ j^3j Lo£ dilAVI a3A (3^ (j-* A33 £JjjlJI aLxj l.^.^ jLj 

-4 j^jli 3^/ i 31 i -*~ 1 1 djLijl. j .4 ^ ^Ijjl J _ _ t_5^ f-3j]l 3^J 

j—iiib—£j attraction l_j13—1—«a j A^u^jll C-iIjjIj 4)^11 Aj\V unV 1 a.jUc. 

jj—Jl —3 jjjjj 3j*j jjjIj CjIj ejj>Jl SjLJI (jjSl attraction cjliaJVlA .arrestment 

lJ A _TLqI jj-oj (3 'q 1 ji - a ^ ^-^i**tll A ii:.4^La |3^S a N }t 1 Ailj-iua ^j-o 3 1 a ^pl^Jl jl 

J ifu dA l l jjjl^ll jjIjj V A^i 3 arrestment Lol -synomones ^ijLnll djLiL^Jlj cAjy> 3 jjSII 

A-Lotx^ail Jajl I .i^ll jl CjIjLuII ^Ja.^1 A^a^Lg ^ Vj jL-ai^ 1 CllLul l4-i£ -AC- yckAJ 

.short range ^ J^ia I^TmaaI j all’ll 


_nLyu^ll j! JLwa— jVI di 1 




^Ij 11 V) 


Jlj—Jl 


mark <Uiilc. jl ajLil semeon ^ AjjljjJl ^ A-JS11) semiochemicals A ia^ jll 

1— ^ —lc- aIj—J l —a Law and Regnies ^^3 —sljj j j'y jLJLJl 33j i(or signal 




_ ^ kj. JL^aUV'i 

interspecific a— illd* £l>i' ya dlLlA Jjj _jl intraspecific £ >dl i_>jij <>> dlljlA jjj Jclsl]! 

• OH 1 j ij ^^3 interactions 

Pheromones dLjjajjjill (!) 
Allelochemicals dlLlccS_jidVI (^j) 

S? ^ 

Pheromones 

AjJSIIj icarry lU^-j IaIIjljij (phereum) Ajjljjjil a <K1 ya a St .ti e, a^IS dli_jj> jjjill 
i»l— c. Sjj JjV La JiLLI ^ .stimulate or excite jiij jl jjjj LL*-jj (horrnan) 

Karlson jLjij jyJ jl£ tKarlson & Beitenadt dlailuj AkJ_ji 

Jc-UUI iuj jjj jj& ^lil cljJI !jjxkk jjl£ djj*lll jlij .^Lll ^ & Luscher 

Jliji jjj Nordlund & Lewis ,j_jbj_jj ^ ^V1 j* 1 ^ ls^ • >-liljl jjadl Jjj 

u^.-u j ^jIaJ! ^gil ^jjlA '^ja jj& flcLo ^llilA ^_flj^)*j]| (j^^jj dill jj^ . 1 !j dllLd! JjiLJ 
. (dclJl) SjjlAJI ^_^j ^J^J (j-" ._J LLH /yjlAll l _ J 9 ^jj*-« -Jf-Lj 

-jj-lij ^ ^ji\ jAij i i ^ 0 1 j»Lc. ^Li dlj JAJ Jjill jji (_jY All 1 . IA jl]l -lj \ki yo 

jp\ _j J_A li jjd j AlLo^ I _jtAi £y° J • {jkijy I ^jli j ^-ildUl! j (dll j-.l-i,! 1 . jli-a Lji Lgd dV I 

j^jjLuJI jd Jajjj ,^1 j Jjjmil Ji-j aAL aLluiI^j jjsH queen substance a ALII siLJI 
La-jIjjLui— a I iiini 3 (JjSj jl cjV recieving organism JjaL^all (jjlfd! u,^ Lj<ac .j .dVLLil 

. Aijiliill AjjjjJI djjdall jSy Jl AiLdVL jj-aj_jJ4l! AilVu.iLU 

daj_' ^ --■ j! ecL ( _ S A Jill! _ji-j.il (Kalavus) ^aJLll AL.-|1 y c_iy_j*jJI (JjC»j y 

yi _it ya ^JjiLiLl CjjlAJ! dll^jjjljji 1 _JJJ^J Aj Kj A ilml_jl _jjk dj^d! yA 

•'tJp 

^LJI Ijj.^I j!j '■ ,A ^gk yijAj LLL jjk dlj_j>i^JI ^jc. _Laj dli_j«j_jjijl ■■ aids 
cl jxdl parapheromones a » \ . -n^ . l l A^xufJI Ciljj^jjjill (jiiaj .acLll jjLil 

aL -aijS a jc.Lali.VI dl^iiiJI dllj-ojjjiil Jjuij -anti-pheromones AjI ilm VI JLjj j^lil 

LS il^j <~.l (_U£UI d'dl j-a lilla jjcj castes LjlLijla cjaijj AijULI ci_>3! Ljjj JLdj 
^jLjV! j-*-j All Ljllll JVLi Cj-o AjcLoliVI dl jiLl 1 jLa cl^jd! cja ceil 

jl jlE |J.ii>il Jcj j 

- YYt 


oAjU ' j CjliVl ^Ji^Jl ^^3 4j*nWll vLilj^-aj^iil (J-juLIoiJ 

aIj_ eS\ <^ja Ia^jaC-j Oljj-aj^iiilj ^jmsulj J^13aJ A3j dlVl^ i j^ jA^l 

chemical behaviour insect ^ —jjlya^Lj 4 j£^L«—31 a —=kil£-allj aIjs! (Jaj 

CjIjj^., -J1 v >A> cJ-qju ^Ujluaftll l^jU <uS^UI 4 ^sISa 1I .control 

^yU.*uTk.]i Jal ,Vl\l ^y.3 ^JLx c*11a >■** *■A9 j ' 1 g jIr- ^Ljoall ^11 c*13a L ~* ^J~>- * *Cn» a A ^ -v ^Jj 

(^_]l jiia >Ja1 i**].W j A3 jl fc£j)^j!i]l <^9 $.Ijj1 _^.V1 ^-0^31 (_jC 1 ^<-1 (jy* *>31 < —ji 

.^yAJjjall U ll ^y 5 

l (_jAXWi9 ^yjl Alllj Jj-^^^.OII ^1^11 j 

Releaser pheromones (AjbthfrU) ^ 

a LbwLuJ ^-A j A\tQuuaII CjI^JjIj v iinn Alj^a (_jC o jLi^ ^-A^ 

ojjL-1a11 lIiI^Jj _^il S^aJl xll jlg-aJ) Ia^uU 'Ll-oLL 

Trial following pheromones jH I c-Lija} ball y>jj^ -I 
Alarm pheromones jjAA) tlili>.j_ya —i_j 
S exual activity pheromones (Aphrodisiacs)) JaLiill Citato jjA -£ 

£jl jail (^»aj5l jji l^ixj Aggregation pheromone £*ajll dj^jjja -a 

£—Jaj cjU^>jjs j Food lures AaiAl ^ a all dili^jjaj Sex pheromones 

• Oviposition lures t>oaJ' 

Dispersal pheromones jbiuiyi dili y>jj^ -—a 

Primar pheromones <a ijj nil! ujU j^jjaU) -1 

(JjiiulAI jjjJI (jjAil (Jjjlail (_jJudl Jjlc. ‘Cii.jlJiwj CjIjAj t._.ii.i.iii tljlij-oJ_y4 ^Aj 

.CjliVl & jbl (JLa-o “AIa jjc 

Sex pheromones AuA*. cjUjUs LjUja>jjaii) 


oa —A C_i^j—ajj j all 1 A-a ■ ■•■ ijkJi alijl Cjl^baJl ^a ujljj^Qj^jaiJI 

^ij ajAi.Sn “tA** 1 I —'' jA*- on ^ j sex attractants Aj.^aII dibaliJU lajUj^jjaill 

Cj\ j* aJ I j>- .. j S^Vl S^iiVl AjjLifcj a^ixVl AjAaC- lTjI ^uaJLJ 


JUfljVI CiLuU^ 


j_—« jj& LLi^lj i jjSill *■,’->1 GtlYl aIuJ^j diUjoiJl GYl^Jl ^ , i jj-±)l\ 
. 4_^-ji^>13 (jUrtV>jl YG p l^>:j J3 jUa^S/l ♦GiUYI <■. i 1 

j^SiU 4jil^Jl Gl3j-aj jiiJI ” \ 

A, .ulrnll GULJ1 jjj Uu3 CjUYI 4j. .iW 'J GUjla-11 4 -vVia 11 Jaiil JL^.1 jjj ilLJl o La 

A _i-jl^)ll aj^iall JJliJ 1 4_ilaij jl ^_paj 4 _^jI^) 3I jYJajj yihn ^ylc, Gjl^-u^-ll io^iGYl 

^ Aj ^j_i]l j-« ft J.Vk a Gil-9 j I 4 jG 1 j!i j \iu La ojIc-j il^jL-caliJ jl jlaill Gil£^^ A Ln. J 

. ^l^Yil 3 jj-o-a Ai^a 

Ix_jj lg i^lj <£ J^pjl j-a 4 x-L«i X £ Ls^J Ajlj (jj^j^iill GjUYI j^)ii Y 

^ a LaS j ^yGYl ^ inW\l 4 -jjl^JI j^>aj LiLi^l . 1 ^ ^jj <211 j a*j J}l j^YI 4 jl<ar- 

L- j j cJ ^ ■ '-'S'' p ^_lc* ^<a% 11 4*n-k A*jJy\ A_uLic. j* Megarhyssa c^- 

j_a > j <-_jI.i^jY 1 u \i Gui O ' 0 IjUaiii GAjYJ 

jj^_3 ^_ lc SJ j > J-^ 4_^-j| jllj 4_L-ealG 4jMi-k GjY Aim a A 4_^j|^]| (JUSLutl .^l^jYI 

A\ii1i^2k dll ^ \ (JJJ& J £dal j J^Gu Ja^YLi — 4_ilc. j — jjS.il! j Ld ilu.j 

j" -v l t-LtJaC'l A_ujj ^_Ll*_j j 4_ccJ. >.>t^\l ^JajGaJI ^ A^_)l j±l ^ ^ 4 % ^Y 1 

jlxJiI ujYI cjj^ L—ll a ^r-Sf 1 J)pQ-a ^-»a Gljyi jIxjolIujY I 

J J_^ J ^3 p. Lilli ^~^- La£ c^^Sllll ft^ljj ^yJ] 4_^_il^ll ^J-iIj t4 > i^11 

(-_Jja 1 L> Lajjj JCS^ l^Aj tA^jl^ll ft^ui^Jl ^jl^ila 4-^.^J A^_)l^jll 

.1,1^. oAjjlj GliLj-a ^j-o L-Jjla-ill 1 JlA <.,“ i.Wj u3j A=wl jj 

GUyj AjjIaJI gUj^j jj£}\ — T 

* _II Jla AjniWVi GUilaJl jj£ill l^_ia glii ^Sll Aillall GYl^Jl 

a !^—Ja j£i —11 iAjmai jl a»j o aJ'usJI ^ij Harpobittacus j Anthomonus ^ * »r>> j-o 
i^Sfl 4jviaitt 4**ilftUJ GIajj jjj L« jl*i! jllL-a y>. -GG 13 jlc. AjAxjII ^ 

t ^l ^yll^ GiliYl 4 ^1 4^j1^)31 I 4 -G ^jUn'nj 

jxuilail AjJlaJl Gljj-ajj^ill — T 

ftjG ^J! ^y jjl JJ JJ . j J—Jjjiill ^y JjVlj _ !l j-a (ji 4 t U>lj jU^Vl 

1^-j^— aJ iil—Gj ^jgS/1 GLYIj 4_j a ^ > ^Glj iaiLJI jjc Dendorctonus 


AjajJjjjJI -—- 

yy ajj . ( i luLLuII £IaxJI ^lc a^Ai^Jl (Ju-o^o jl^i] ^J'^- 1 -* -^ a| *■ A-j Ji 3 t.Ti . j l jxj 

jl J^i-SI t \jaji ijj^J I ljA^j AjAI j AjA^YI aja^c ^ Lygus loripes SjAc>. j_^- 


£_<lAj *Uj 1 £ jlj^ll A) Wjj MelilotUS AjLuJI jlfcjl ^ic ^uiSLALII £ < i>*> J] 1 a* lJA^j^ AjAYI 

^l\__j]Lij t 1 ^_uAj .^Ac 3 3 iAa3 1 ^*^ 1 J lA Aajl^Jl Ag_j^)£ AjI^AI^ 3 t lA\1 eAA 

,Ljajl ^ ^ y>^"> ^Ic. A A v_jjAil AjI jAcJI ©AA aIa*j <_^<a9Uj Ja*-* Jij 

Aj^Wti AjU^-ajjiiJI ^j^n'il asi\ 

^jjJjjul^jl ^aljAj Ajjjjll ^J^>^II aAjJ (_£>Lk (j-a ASAiL-a ^ uiW i) (jj-aj jaiil ^lc '—i>^>*Ail £J 
(j-lc- 1_^^)3UJ J (Ji3 Aliij iAjajI AjI^AI^JI ^AviJ Ifr-AiiJ ^lil A_i*_nlaJI AjLj^ajjjill £-a Ljj^^j 
J<A a \__u£j2]| lAA Ai^-a Jl AjV aAA AOfl a A3j . CjIj j^aj^iill aA^J JljAi^ll ; ift jll 

AjL—SYI A^lfLa ( J l^XAjt.'ii.J /£-al L£^o ^ 0 » Cy*~ A-J_)j AA^>a J^lAll AjU£j-a]l j^jA A Ac. jjlaJj 
£_2k^)Jj L AjI a^aIL) ^AnJalll JLajtluj^U Apulia l^ij^au Jill Ajlj^ajjJill £jx>~^. Ajjual 
Ji_ll AjI JjpJ <iLiAa} Ajj jx^ jl Ajjj^o (_£ jJ AjI jlxu-a Jc AiAg'un.all a Ja^Ji aLojc) Jl (A15 a 

o A__^. j (_]ai u nl 13 ^ mW 11 ya 4_a^lia a^joi^Jl In } J a ) La£ A 11 1 

.a^MJI ^Lc J 

A _jAc AjI ^)J*_A jl i_fijAjl^k. ^j-a SaIc J_j£a 11 Ajljj-aj^jiil aj^i-ail f. \ ksicJ)j 1 

^ .lc A^ljjj ©Ac (JA Al j>J1 aAA AjUVI Lai t AjA^S/ 1 jl J^.jVl jl LS^ 

A _La'All ^jjLmJbJl ^jAlILAI jjjj jl AJk qa AjI^LumII ljLl.^.1 jl oA’lC AjlLoill AjaUII 

Ajljkli.4 a\\ DA^_J AJkl Jjj Lo^ U flu*)I J^y\ jl AjI Jy^xAJl ^ya -r\ oAIc l^-J JaJJ^J Ajj^ AaxjUJIj 

—^J1 O^ -0 ^ AjIujlAiil A^AfiJl jjLxj Aj^jj jl AjAja ^Ijw AjAI^U ^jjIj^I 

A'l^y 1 Aflj^jjgj ji jjLlailll AflJ^iaJ Laj ^j-a f.lj^.S/1 *Afc AjjoU^Jl Ajljj-a j jjAjl ^ Cl 

JjS/ 1 Aflj^lall ^5 ^AS/1 J jjLwi^Jl jl ^jjlmAil Aj jjl£ (JLo AaajIIaII AjAjUj^AIj 

^_3 i al t AjI nArfill tJ Jj lc^3A*a AjI^jA^J! ^j-a Aj^. -l^ii ^)Lu ^j^aj ^^jjLialil!^ 

cia'^LikJl_j 1 AiJk \ kU L-JjAa]Lj l^-La aI^SiI L^jAS i AjLuAaILj m A~~ u ,.\ M AjajjJa J aA~i^ 1 Alljk 

^ JjjLiJl ^Lj) y . .lil UJJ_LU^OJ jl la .Li.V.iAi Aj^J LaJ L_JjAa] 1 ^a ^j^aj^jill J jc Alii 

J j'%A]L jl A-Aa—iAla ojlj—2k. 3 ^-jA A>l,„,^J A jdVtllj i j-aliklww—<J1 ^j-a ^JjAAlIj ^-^iAkil£ 

A—iSUi^ll ^Jual-^joll AjA^J ^il AjjLi«jS ^j^ajjjiii k flj jjA ^JJ . ^al^)^,jjLa j^)SJl 

. ^ -jLi Jail Lff ic Aaluj Aajljjj3 jl ^Ci jr^ ^ ^JLAll 



ujLjIJL- attl ujljHjoj*! 


jj—•>$'ill Ja £ Lai l jl* J, n Aalj]l £ Jl *u'i> -lajj Jc ^ J»«I>M dlj y*j jJI J-oaj 

Jj— ijl dl—jj^jj^l (Jiflbai'j .l^c.J jjj SaIc- JjS/I Ciljj^jjja cjjao Aj t hybridization 


Jr- \i\ A_ijojS/i dlljjjijjjl Jc A*oJ*Jj C JjLuQjjyt jj Jt j2 **»W ^_y^. c-ldaC-Li 

^_II A_j-aJ I^jjjI _J .JjbU jS/ <illA tAj^^I^JjII 'LajlS-all (JLa-o <J 4 j^£a 1I JjJJ (J^ • ^* u t -? 

^jl— aaJ^II ijj Jig.- aII ^ lc- 1_J Cllljj-a j^jaII ^)JjIj ^Jj Jj. ijj i4jjLi11 dJlaj Lo-g jJal dlliLuia 

4_il %"n*iV 1 jl j^^J^ill J^JU-jj jl JulaJ Juajll jl ( J^CIiIjS^aII j-a A aVi^ a Jaj^d jl 

.^4j*.Lmia)1 Jja jfix-a ^£Aa] Jj jldall jl <!vlia A.\a.iuja d JjA t* Q-yj A3 i<I 

^_aj Sj n*\ dil_j^dj ili&U_^ 4_alij] ^jj^jjaill J Jdll cjjSjaII a*j jd>j 

^|j__jS/l til jLjj ^Jc. A-i2k^I j2*^l&]I j Aj^jIjJjII AjI^jjjIj ij'v j^ 4 x —i'v <d ^Aj 

, Luj-gjaS 4j_JoJI LjliVl £-ail A nl -y j (JjLujj aJj! Ji 4 jIJI ^1 <±jJa 1I aAA *-g d ; J n U 

<4 _ A _jAAaJI A _ 9lii£ll LjAA^I jiA Jjj J 4uhW 'I dlj^G J^JaII (JLaI.4 I »l 

. dLulSJI &A^J 6 JuIaxJI 4 ^K^ll 4-ljllillj 

4j5U 4-jAAafl Ajli&jt j^aat —1 

.d^)—uilxall AjwBI^aII .J dljjjjjjoAll Ad luLj 4Ajio Ic-jd J£VI I-4A ^)n>j 

JuL-^_a 1 j—jj Aj^)d~kll CjliVl ^JAl-aab Jll 4 jlj ^jjj j 4_i9l j^a ieUdVI 1-iA 

aVl A *'^ill Jj jl^jdll IjiA J-*-aJ (jl ci^J I j^io A nn‘r> II diljj^jjjiiil 


Jj4 j-a Aj V ^J 4diiaVI 4^w3'^a] jjjxa I S^j^da tlJL^ cl^»Vl I^A J^A? 

4 \\ . nj jdasl j Cua jj t_Uiijl jiLudy JiaJlj djla^l jLic- a!a*j a \ < \\ A ui ^jc 4jijaJl diLa 

^_^^IjjjII jl 4. jr. I ^ jll j^Jall_ j f l o'Xy i Jj CjULuII J4dj Aa3 1 4 iS.a a A flK‘i Jalj 4-ajl£^ll 

jl A l1iIa__ua1I A AioLill 4^31 £.aI 1 Cjl(.l_)aj Alajj j\ i 4>.%.^1£.aI1 

4_jjJ11 4 ^1 *^\\ l , l ^ \ Wu 4iV I aIa*j j^a ^ ^illjj 4-v^K.aII j jA j^a 

iaiLJI 2^u i dilj AjIaaa ^Ij^dij-J diliVI ui jja diaj AjV . J^^a^aii 

dll_.4^jl£dlj 4 ^jw.i ^11 4,£iU AaJlj aIAjLaII ^jIHj jjJ A.ia^H 

g-1 +-*.iia llj ^1 dla.L»4All Jjn^jjS/1 J fiA jAc, 

4 ^ <;u *d_Ajj Ajal^J ^^Id-a ^1J wiS^aj t 4ua JlII A^Slill 4 jI^a 4aal^J ^^1 — 

^ Swi._j \ jlLxj i jy j II 4di Jj jLkdV I ^)A^aaJ jLu,jJ >_ £j>ij < l->. ■’ y. a\1 >1 n J ^V l 

^ lc. eJaUii—II j JjAll j-o AjAC. J 4-L>K* , i^II 4ji-2lS-<JI 0-ol^j ^1 dljj^ij^jill JLij^xa 


T Y A 


tA__J) j Ul 3jjJ j i _j_jill 'Luj^g lg-laj A A>l * u ^ AsLLJaVLj 4 V)» * Aj^iI l>. djlil 

> C-I^a.^.11 (Jjijil A^ajj-uj J tft^pli _J_^ ftJjJj 

diL—!J^ajjMfillj AjjjyL-^Jl diliVI jO^La^. (Jah‘‘uii> JjL^a*a]l (j-a dJu^C £-jLaj ^LlA 

| \ g \ -rt 4 \ . Ll\^V ^ 


: A iuLaII “ \ 

ro 6^]aa (j^ ~Ut.iA llj (J£-ki ^3 La£ AjjLall SJjj-aa]! 


A _J 3 — Ij Ii ^ii_k-«a l fll_U^. p.Unit II jIaJI Aj-^^LII <- ^'i'i^ dlfJ-aj ^ ^ ^ AC-lijjlj < >j-u 

. l_j jLaJI ft jLa ^Ic- AjjO^ftll 4j jj “■ 



4^11 alt a Ijirt all <j£u» £Lu3^ ^ \ I i ^ ^Jiut 


: ( fl,iu> i £Ll\ j-alfl j .\i,^A — Y 

■■ 3* (jr cl_j t) ~Y I £ S^Oi^-dl oAA 

V I j o^^j-uLaj tli |^J-a I* v ^t,^g\l I^Jj - .u Yj^ A i\q ..'.1 1 4 ial l ^iaSj ^ut ^ V AjA ^9 

A_Jjl$j UJj_3 A— IlLc A-ujI jJ ( p-ljj ^ * AJjla ^jli ^^Ic. <Jix*l j ^ic-^ ^j Jj^3^ 

A i A__jjLa “ Q '•> (j-a 3 ?^* AA^S ^Ixj j <Ajjj^ ^_Lxuj ^Ic. oAu sia\\ j^iS^jfLi ■ 4 > nl AaliuJl 

AljxniS ALa L-flUa^ 


^ U^L. Cil j‘|\ JLyflJjM CjLuLmj^ 



<E) M (') 


^ < j ■. .N \\ aj! Art a (_>^u ( T ; i ^ 

: Ji*i» UHJI 4lu£UI S^auJl-r 

£is 4-^A < _ y ic- ^ n^ll j (_£^Lall tjr* jl^ ijr* (s- 1 ^ V*; 1 Jii) oJhA^aJI o^A 

4 —^> Ai| i^jj — 51 J- 1 —<^_flLla^. ^lx-o 

* OJ* Cj1^)*u^H V.i s\\\ A.fl* oV a^Lo AJjmiMI 








\ 4_i2lS CjV dilacl dl _jdaddiAil ^JL<u d£lj Ljj.1x. diLaxilwl -Bj I LA 
^ <g ) ♦ ^11j__x A3j^-* Aj*sdLJl ^3 (JjS/t 

^i-ulLj SjLaJI &LA L^-La ^Hajol Aj^uLm]! A_L-aldllj SlLaj C_i*_±iij ^-a X tA^iaSj) 

ojLaj Ul-lxl daAi^i <xa 3 j A^V n.»i!vL £■ j^ull . A^j^Lail l$*nlfl j 

U^° 33 ^^ jUtiljl La^_£Lk (jj» )3^) ^nx ^joJ 1 

^J^oj]| ^yLluiJ .djLull ^ Vi ».uj AjU-^ilj A d > A V djLa ^Jj ^jA^j^ajdl ^jl ^Vluxj j . v. .,U,u\ U J-ln-aJ 

oil_A A_La (J^ILljj ^ r Vi') V i_A U-i^lc- dl L AjLiSJ dV^m/^ o Jj-*-a ^ &^L« jja > } '-lilUll 

.^Lkl-lll L^_ii£^p ji aJ % jl i—LyliJI lAA (^_yi A inuLa J^xaJ oLLaJI 

lllU $A $ jjjfl 4jxui| $J dlfeU 5 >l1Lla3' 4 jiftK A U — t_j 


ij dl ^.LdJ Ajcljjil dliV^ A ^ V(^^ Ajj. kdJl dljJyUdJ ij\Wn 

^Jj A_x3ldail iiilj jj (dlj^aj^lllj dlx^U AjLLjlII Ail^i^Jl 1 fl i\Wia lAilj 

j! ^all dli^aj j^iall Aololij L_u£^i ^Ic-j 4 A ^'wdl AiVJ Aj^jL^jj A-I^^jjj j^jc- (3-^^ dLo^l*_*> 

N LaA Ajd^Jl dljj-a j^lili +.y* 1~> JliLl^xcu o^uil_LaJl A-xiidd l a ‘\^'id , l^JLaxlL^j 

dulkljj t^-a£il 

: ljLj jj *Jjaiilj AluajI ~ \ 

A31iLi ^11 Afl^l ^ *&\\ A ^all uLilj^-ajj^ill JLmJ^u'V oAj-lC- (j^>ia l1i^.jj3| 


Xjlj^-a^^ili) J <- ^11 , 1 ^ i 1 a > 4 i ^jjLaL-aj A_ia1c i*‘ 

(_Jia (JjLlu^jj vJLl^all ^^3 AiVi ^ ^Cjl lji-all fy^Lx-ij A-aLj y±C- jl^-a 

i\ 3 \\\ <■*'}'• 7 - 'l A^full A_i9j^ll AjL-«a^i] j\ tSA u^^aIIj - ^ ; o 

jl Aj ji*u 'V lIjIj—J xa vJllt y >V\ uia.1 jl iAjjUc -L’l.t s\ai AjlIjjq j^iiil jlj-all o2& (JLajtlujl JaJJ^jJ -19 j 
.Am ^JCu-all£ Ajmjj^i jl iA-ijLi-<uS CjLaij^a 

SAaI aJoSUx jl AJaJaLa Aajcnla jl AjjI^^jlS AiuJaU A-ilcli o^ljJ) 

aJLJ Aju tua Jfli^ -iLf- L^JCiAa_jJ dllj^Q JjLu^xa (jLmlkJ ^j^aj . (JjAa) 

^jLk A9V^ ^ jl iSX^Jl (^JaLL<Jl ^lj AjuikJI diLLL-aVI U-i^-uLj ^ 34*4 

Aj^ii— j (jLa—Lx jl AjI >^1 a!1 A^LuiaII (JjIaIj ^33j Lcl^j c. jA^Lauall (Jj>^vxa31 ^Ic- IaJLxIjj A^Jaxa 
.(33^.1 (JjLoj^j Ajx31£a! 1 ^j-a du jtb ^^ll) jl^aVl Ulij ^ualkLiilj jl A_alc. AA^gij AjLL-aV^ 



CjUj^jj^ilU £ jl JSB CjjIuu — t 


A32^1uia] 1 A^Vl ^»iiW ^joj jUiAJ^ll jU-ajV) A3loj Jo A^Vl £jlj L - \\"\ *'\ l__i jL j 2 laAx _1 

_j tilli . jjI£j!I j jjjli 4j j) jAiuaj (jj 2 (J Lo-a Aj*_nUl cJ>jJ»]1 l“ iVi A^l£-allj 

_i£j Ajj j-oj^yill ojL^]l ^ya A„uA.j frljjl l Jj ^_£ 2 jy (J? J-iVl (jj-oj^yill O ^ 0 

(j! 2_tti* )j ..la**JI l2^_J A^IjaIIj 4 u/i’t <t\W ^yo CjUVI .jjft.Ml 4 ji ill'll! A il -v" , i'V I g)2aj Jill 

(jj j —ftj A±^_^Jl dl^l l£*l i n a Vi iLol-£ ^lljj ("OVi t^JjjJall &2A (Jj-o dl2kJ i Aij^a j^yill ojLJl 

^—«_ulal! ^Jin„, a)! ^__n£j jtlxj 4yjj-oj^y3 lIjI jy^Jl ^aLulaII Jsi^jijII A^ni jla-JJLJ 

Q jJ Jj j! jlj—Jill gji Ajoj JuVl (_p> i* i~J1 Ai3l£ S J3 jj 2 l] ^jjj V La-a (j^Aj^yill 

J_2 .^£:£ J^l) .IxuJL JijVl A^Juj -_£2ll ^jtillail J^oj^yill JySjjl! jXkJua Jl A\\y\.^\ 

Jll Jl wJJLx Jo Jlxj V Ifri&l ^ am 1 Jl (jL-ajVl (■“* Ajj^qjjjS jjo AuLlqjS CllLiS j^a JulLaj 
J _2j tilj_sV! »\ .A SjjIa-oII A2j^aj_J 1! SjLiVI Ja! Jo] jl i, jl £-i-<y J A^Vl 

. ^)a.V 1 ^jaa^JI £-3^a 2j2^Jj jjj2 tl^-J Jlj$-Il ^ w*n 2jO CAj^^aII o 2A J^Jj 

..C A q\^a lJjLa JjLA Jl (jL-ajJ L" m J AjxAiWll djlj^Qj^yfill (JLoJUaJ <- . AWij 
a!aI£J! lJjI JiaJI ^ciajj jll Jla^Jl A9^)*-oi Ajljti] ^ a 11 < j r *> .o^J^Jl 5 ^ 

.^jl yll (ilJ lu tilli jLiiuiV 1 ^Jc. C, 1 ^)J*J 1 ^j -0 


Li-^1JJ Ijisl ^xil y"'*J JiUjUjI Uij (J-OJlL-uJ Jill djlj^a j jJl J)-i^Jij J 

jljAJ dllj^a j jyill o^A JLaLk ^3^ 1*^J ^ ^->1 Jl l^U^-a3ua Ac-J 1 J*1 l^j-k.^llj 
JjJiC J jjl ^jJajy ( JiSj i9j t L_ll_ixjijyl Aliiaj dl \^ Ja^xluiAJ jl tSjjjj’u jl t 4LL. 

^Lui.U (_j-o ^c-JI j tC jIj^-o j_Jll i3 '•. . jLiiliyi Ja^j A\yy\ Jlkji^\ ^I^aII 

.A Jill ^ jl^yJal g)-0 Jl ^yc. Jal.w"uril -jo LJJjJJ 23 U Ll£>lj jjLftVl 

.g_jl jSB /nual J CjUj^jjjAH ^1-iAJLJ Cibi^-a 

Jlij ^ >ji-^11 aIxujij.) a^bIS-oiIj A32^1aaa11 aSWiaII J] A^iLall yljLiyi 6_>^-A • 

A —fllVmll (jj^ Cfi c* ^ Jo .AjJaJull J A3VI Jlij 

. I ^ vll Sj^I^aII 4 -v q\ a! 1 l* il j*y 1 ^jjIj L ila i*\m.u V AjSl^ 4 --^ 1 ilia Cj!2 A -v^ 1 ^ ^\1 i A32 ^_Iaaa11 

LLa j jS jj J_^—j (jIa—*J aj AiLix-oj J Jo tiljjfull 12A L^-i 2 a1jlj • 

l2A {jJyj Laj^j .ALalji-all Aj^LimJI JS gg_*jujl 


.AjJIU bjjl Ajill (»JjIj^ajjj 3 yli ^A JVJayi J^- > QV1 j iIjjL-ojSJj 




_ A jjj£ yi - I^JUjU L^jji lillj ^jlc. J £ A^o^ai_u» 

^ ^"j j- -j tiijj (jjj A vr i i^j i i: Ajl j 

-‘1 Vi JjIa»j Ajju-lUI tlj£-bU i^ajill (jjaj^jill ^xjjj L<uj ^jSj 

■ A.ti-U^L CjIjiL*]! ^1^1. il 


■ l-v 1 1 CAj jjaiJi • 
yi La I jli .OliVI 

j (IajIjju 

I j}a j <-jtsS' 1 





1 4Jaii dddAll) JL*3*| dlJUd 


4 _^Llaj£j' dlA_iiJt LJU, Cjljj-ajjjill ;Jax1cuj :<aLwJ 1 hll ^jl\ dtdAd) — jr 

ui ^Ijdiujl dll A ^Ic. AJj-aVl J^-Ail (jA -1$lUll ^LgL-JI ^ajxlail ^Jj dl JajaII v ^ ),\y\ iAllAj 

£.— 6 jjl — jj£k i_j£jaj <Ijjj ajjj^j 4 j3j>AJ 1 4^_£li]| 4 jIjA (JL-aJOAjjV AjIU Ajj-g £a (Jj'n^kjj 
(j^aJJ^H ja^Jl 4_^£li 4 jIjA {JL-aHujjj i^l jlA jj^. AjIjA ^1c. ajlaJjAll A-Ua 11 jjd 

j G 4_L jia 6 Jj3 JlXg > ^Vllllj L£ t j jJj^ IaII Ajj-gj SjjAdll ^jda J.W'wul 1 JaxujJaII 

4 dajlill jIA—jAIIj dUaUdjl 4 4 j jdkJi dll \}}a\\ j s~\ -m \ \ ^AAwM j^VjaIIj 4_ll_d]l 

1 -t 'i ■» \ l ^ 1 1 ^1 ^ ^ ^ 

^_a 1 jll dlij-ajj^ill jAdd :4jjdaJI dldjAAil L^j a^jj (jSLal ^J! dliVl t-jlAaul — J 

d j'v 4 ■ v-il -V ^Jil j*a dlsYl dAA <■ t Aw ^Ijla jC. 4jjAdll dli^U 4 \-v 4 

^_1] Ajjj-a ^jcuiall & jaa^JI 4 J) ajA*_j 4ialj entomopathogen LdjAA ^Lolc ( 3 ^AAj 

,4£!>U 

4j jd aJ| dlA .uaIIj I^HaI*-* dAA-va 4 Had ^k 45^1 jj£J li dLijldl ^lAdld ——A 

,4_J&1 j jll (Jjjiail ^1A VnA jl 4 - j Jta uLiAll 

_II dl jd_aj <- vV^l iilljj 4 JIaj1a] 1 dl *iti Qa\ jJ yh dU^-ajJAAll plAdld — ,J 

♦ 4jjLloj£JI CildAi jA 


- j (dljLUuJl djt jjSI Ifl Lg-g dll jMi'tll SjUjV A j jufl dUj^jj^l ^lAaduij — j 
^jj^j (JjJall (j^ll dl jdv Ada Aj-lwi!Aa]Ij 4 j j.t-s. \1 dildu-all aJgU AjI J)jj JliLJl 

dJj_dill i j^Jl S^jIjJ ^.Ic- cJaxj La-g cdlA jjaIIj 4_LoIjla 11 dljldll 4 dll 

,4gIlJ 1 dALall AjjaI <_^-a^I jJLjj ^LluiII l ja 

4(Jxuail Jd Jla 4 jjAi^, 11 dLk-aUlj 4jLalill dl jAaII jjfja *J dldi dlA jjajI j) jdl A^Jl ~^ 

J—dl 4 luJ! jj-^jJJ^ll 4iaj,^l jJ dalll SjAj dj j ^IjjV AjiaII {Jja,^^ .all ^j^j jl A^j AA3 

-3V1 ^JUlLlj (J jArf-i^k ^11 (Jdll (jA aIac.1 SjaUla ^11 ^JJaII (jij c3-^gj»«1' 

• tjjjjll 4.% nj Ig-jlc. jjdall j-G 


; 4j jA 


:dj.4,4^,11 dliVi A-dlda dljjAjj^ill J^a 3 Ljduij 

X I> 

jliVI ^ ^ '■ ^ ^ -' J Ua^vLa l a! J tlllj j-a j jjill Jc. ^"ir-N/l jk j 

~: 1 j aAi I (jJjc- aJic. JJ v^llj 

-- m 


Aia j} 


.a cJjIuj (_jc. A^lHoll CjLa~ 1 

.AiVl (Jlc- jl^AJ j CjIj j>aj j^Ij A_ajt£-o}l A }\aC. ^Ija.1 — T 

.AllaLa. Aijjjaj JiaJJ -111 > ^-iaII £jjjj — T 
. VjLjj^ajjiAilj A -v^1‘s.a\I A A-v^.J ,\\c. ^U-vl l V_uSji31 ~i 
ajjta-ull AiVI A-v^^ ^jj ^ U'ni JLa.1 djljjj^iillj A^ K.ll pl^^.1 — O 

.ojjta^a tSjl^ (JjlaLu O* jJ£ or^j L<w» 

La j=A AJilala ^5 Alllc-lij La Allala ^3 La Lij-a j jl9 ^l.lVuJ Jlal j (j'w'n ^jl\ jyt^ l /^a ““1 
.Etiella zinkenella 1 — JJ^UI jjj—9 oJjJ ajV — aj (j-uu^JI Ajxaillj Vj,^ 

^ \r* <j£J J <. AiVa^-a i jL>t a A-IjjjS/ 1 Jj-JI (J jj (jjpajjAlll ^.VnuJ 

tcjI ±i Ja *j ^ 1 ^jIjLiII lt 3 (Ajjcojjj '*— jjjj) Alljj£-a J 1 

jl- jUI ^ 9 AlLjlall AiVl £>La j^jiLaa. j* ^g-miaJl jj-ajj>ia]l ^a^Vuul AiCj .AaJaj^a 


Jj A±ui IJj £ j \ ft j-a AjljjfLa J ^JojI t Lai ^^jjLa j A LI Vi j 

J a l ali-tJI Vi il£ L)J Lu j 11 s\ all ^1 i sfy I j ja j^jilil ^11 n al 11 t A jail l,iA *tALiJaljj 

— C. i _ 5 - 11 La] laJj I—lL>Liiyi la* (jl .'Itajj . jULJl J jjajjiill li* 4-ilc.li dljlj 

2iVl ^ JjAla^ 1_£5 LbJ Jl J jl jauVl IjjL^J J.a-lall ^ ■ ajAII j^aj^ill (Jl^j 4J3C 

•lS>^ JjJ'j > J* J 

Allelochmicals (<uLJVl ^bjL&^Jl) wLuU^I JulVi:LuG 

(j—ID OLul mM l" Jl Jc 11V. t Whittaker jSjjIj jj ^Ur^all li* ^1,'Vi J ^ 

"A iri4 a A j a j < <iV> ji 1> j-a_ VjUjLS a \ ,9 i% Lii 

ViLajI jnjMI oAA (j-a ^I^jS Ajlj J\ tfj\ dUAj 

Allomones -1 

Olj ja “ T 

4jjLlJ 1 CjLijLaJ! ~ V 
ejli y> l — i 

( 1 I 1 C.LJI] jjiall jjlilli (jail Jll jl ajliLLaVI Jc. l ai'uAill 111* J XojcI 

.(1: i) ^j Jja^ J Jj laS 1 ^ . ^ijVl'i jSajj receiver (J iai .» i«' l jlKll ellaSj emitter 


Kairomones 

Synomones 

Apneumones 



_ CjIjjLiajSJI) LjLjjLlajI 

. CjLjIaoS^LJVI JUlj ji JL*jY Aajjj A^aJI CjUjLSHj ji jAill ^ 5^-4 (\: t) J 


1 1 a\\ jjlikl) 

(JjfrUI) jjiAl tflSA 

SjLoJI 



oU IV1 — ) 

0 jlflOjujl 

jj^ 3 

djU Y 

SjULuj] 

S jlillxjj] 

AjjLiJI - V 

ojIaLujI 

- 

dili jjIiVI — i 


Allomones ) 


A.li t J jj Juiluu jl LoAitj iL« jjl£ A.lwj jj t, ^ u»n*u jl gTiju ,jill jlj-oll 

_3 CjljLaj— luI a\ 1 jjlSJl ^3 J,$ A ajilill AjLuil ^^3 AjaUjoJj ^Ijpl j-o 

. JaaLl4aJI jjl^ll <jai1j j jLftll cJjlSll Ajl 3U j j£j Aj£^1ujj 

lAA j-a jiw"! Ajj^H ^j^ajuoll l$_La Ac-J 4 >*>11 dllll AlLaVl j-a -IjAjlII i^JLjA 
Jic ^liJl <prey capture Ajju^aII ^^Ic. ^j>na!1 ^ ^,^A"u»n ^Ull j!La lIiLij 

l ga\*j CljIaLiiaJl j CjLujjjAaII J^lal A n* a AjjLl<4j£ 3Ijaj CjI^jj^JI ^j>ia i <_flAialj v" ^1 jia'i/l 

(ji—*-11 <^3 lli*-4 I jl j3j ( *-Jaj Mischoocyttarus derwseni jjj-JI jli *ill^ . ^^> 1^ j* 

ojLq ^ujj Ajj 3^) S^ic- \ Popihonidae aLLmJ aj»jIu]I djla^ill jl3 L*Jajl . j*<ull j^iaJ Aj ^uaL^-il 
jli lillj ^jlc. a j>lc - Afljl l>ia.\\ AuS ^1 fij (_jill jl^-dl ^ djlijJl ClilLLiJa^ Juc. Ajc-Isj 


> '% !,.■ 1 V .Ax^Uil CJ 


j-a A CjLuI] Uclij l^jjJ v t \a jl j£-oJ jlj-aJl o 3A jila 


.t 1 diLu. j'.a Ail |_j>>aj LlJojI l ig j£Jj ^lijl ^3 Wfl3 sJljlj^aj^V 1 

—II A—^3 Ia^LJ v . Ajjjliill j-a -l}3ail LJjjI l^JLaA 

j— ail A a L/LaJl ^l$-La oJ3 ».*L a (s_jLu*j^ Ajjtlll tiljJJ Aa*JjIjl]I jjl^C^Jl ja ~\~~) CIjIjLiJI 

. o^A ^ aJl jl^aV f-liill A_umj Ac-LybUjuj^/1 j 4 II ^Ic. j A U-\ \1 

AjuLq j^J AjAadll dlLaiLo Jj Jj \> jl repelIcnts o^jUall jij-jl ?t Un> s\a LaJ-li Juuol 

Ajjdll ^lilaiLo jli Lqj-^j . (joljLxll ^JajyJl jc. 3a*Vn V o^)t*i%ll jl 3^U1 V Aj-liHli 

*3Aj i jjLaJI L5 -l^ Aj3*a 51 ^^3 Cl)l^)t<j^ll jl ja’uiij jl pAj ( xJ-aJ ^jill AajIa-ojSJI jljJl jc- ajUc- ^A 
Ajjtlll AxjLo AjJai^lftll jjl jj^jill AjC aJL* 3 jj^J ^ UlLd jl j-aJI 







^ j y W A_jACi]l AjtjLo (ji -1^.j JUxJl AjAiuil Ail, 




AxluLLuII L^_1j1^jl1 l-Ij! Jh-i. W ji-v 1 Laj)rtP >^ *LS^ jlA j^uI] dlL^-ixa 

J \\**y J . AjjLuil AAl-a-nl i ^_9 A_l„lijU Aju)Loj1j S-i^Llail CjLuLloJ^II ^_\c- AojojL^jI a fl, t -^. - .iauu 

l__^jjjliLa jA_)A iHll djlxjLo al^j axl*jL>^ Jal polyphagous insects JjI jJI oA-ic clil 

. JjLaJl o Ju2k.j (Jjl^aJl aJjJl^-a AjI^jjA^JLj 

Ajjillt AbuLU a aU CjI j-uLlll 
sterilization effects 

c**il jA. -jvII ^. ^ar- ^jjjI _j l^J AjJiAll AilaiLo CJu&ja ^Aulj ^j| AjjA^JI AjL»1 jAII Aj j^-lal 

4V_jljiii ^ -aiC- jj! AjjAaxll jjA-*aiIl AiUS^a ^a*_J (j^£j JHaII lJaj-*-u .l^-Jc. Aj-liIL«dl 

_jj_111 ©JjJ i s W,\ ^j (_£ jf fill jjj 6-ijAl (J -aic jjl aJ (jjSj jjjjJ^ll t 3 UVsj 

• a_A j AH 

effect on oxygen consumption > uV )/l Jjjl» ^le- jjjIjJI — X 

l __^a3l _ Us ? _J 4_iijjJI \^Z- Ajlij ■ “‘‘'S 1 ' LiE)i ft* till Jlx^i jl Ajlc 4- ijljtLajl j)aa 

L—xJLj I JJ *-4i y^i »jUj jjl Jla.j . ^a*JI ^ AiijjJI i— l«JSj Lai£ LjajjJj 

Ijjj SJjJ dilajJ jjuaViil J^L4 jj^> Jill jjjjjaII l _ J CjUjAII Ui jl t' il j.X.-v 11 _i 

,4_ixjdla3l k^llj ^ Ig. alAx-aJi 

effect on protein contents j £.■ *.* $ > Lf l& jjjUI-Y 1 

(jiiUioJ Jj jjjjjaJI k_i£^« (jl c3JJ 4-ij.i ^ic. du_^l diLjljJ! i" U l 

L 4 S t %®0 4 J** 11 . 1 %1 v 4 u n \ I Cjlj^U ^ >i~; J J_»V| ^ 

.<j£iill i_$ jl jcj Cjlijj ^ 4aiuiVl \ j&Jj 

effect on carbohydrate metabolites CjIjJjAJjIsj ^ jjjUII -1 

J—a. j JliLall «a 1 < i l i a . 1 1 l1iUjLSII iJjl j4o* j£ll Jlij ^yic- 4jC«j1I CjlxiLa ^ij j 

jl LaS ;44SUJ1 AjLi^ c5 jlac.j i —^ 4 Jj1xa) 1 aljljjSjJl y* jjjjjJI a jjl 

(J -Isjj utlj X^^Ul ^uiai ^yJl J ^ 11 l ** il jl -i r 4_u_> (_£ J^\ 1 i 4 _uLo]I jUl 4l^Ul-4 

jy£ji jy, 


xrv 



_ CjLjL^xjill) (Jjljjl LaiS 

effect on energy production filial! jjlua* (J lc- —o 


lXJjj Sx \*% (oxidative phosphorylation) ADP uJSj ^Jc AjaiUI CjLuL* lU*j 
.( adenosin tri phosphate) ATP jjy& ^ jAa*JI jjc 


^ 11 CjI _VflLdlj 4 jyjnln'l elacVl i _ 5 Jc j^>Aall Sajama 1 $jLj AjaiHll AjLuLo jjAH 

clj}^jud^Jl jl LS A- )l . V. 1 -xJ'uJ Aj^LLx 4 _LaL*-a]i L ** i\"il 1 jl jl 1 ^ 1 N A \ \ ■ ■' fl-N- lA-U. ^ JJ 

CjIjl—uaII ^ a 1 _a LdA. j .AJl LcS *lj^3 aLoIx-hII djljLnl! Jc Ajailll jc u_as jjj La LJlc 

^ J—j^ IJs^lj L> ^ ^V r -^ l> lJj ci 

Aj^Jid^JI dllaiLollj Ajj^ti^ ‘'^ A Ijltj o^)j}t <*\ 1 j£lj ^IjLiS^aII vdllil 'Lajliail 


Kairomones CjUj^jjAII (Y) 


*a—Aj topportunistic j\ —$jj] jl lDUIwj] Ulj*-aj kairos a_aK j-« AjiLLa a_* 1£ 

jl Sal_a l—.<3 il ^lc- dIV. c jj^pdj Brown jjl^>j jj '.vhJ A.*Kil 

_>xl j-o A_a jd*dl La^jCj Lo jjl£ A LhhI^J l_ i./A*! j| j^aj jlj-«a 

La LJlc. 9 Aj A \ k h‘t 1 L) AjlSIjj jj£j A»j£ A-l^. dAjl ^_iaJ jjlfUl jls 

. j^ixll ^ISU o jL*Ja j^^A 

jVl L5 —J^. j£dj S^JA.VI AijVI CjLjal jac^l j-a ljjj£ jj-aj^iS ^liaj^a-a jicj J3j 

<Sj\ - i\ jjaJl A jl^ail ^jJojlJ . Lttl aATlfcJ 1 J iJjJafiV 1 jA Jlj La 

—4j 1--aJuj L5^ 1 Q^Li ji jLa AJl^d^ oAA ^Llill 

alJ -o) lIjL Aj_JoI*JI ^jiwl ^ jl c^la i_5-^ c ' &J ; uiil 

.Allomones CiLj-a^llS LaIc. <■ auAi ^LkJl &La ^SAjUa 

lIiUJ paJjoil) jjLuXd 


si 3 jLq a Aac- CjLij-oj jjSII ^laJLjjj Ajtjil*ill placVI a_LIa alacl (Jaa.*u f ‘i ^ 

^^ic Laajl jALij .host selection (JjUii U jUlkl ^ilia^j host location JjUI 

djLajjLJl acLai ^j51 j phagoslimulants Cjl^aLa laSj CjUaUJl ^ 

AjjIja A JjL-uj IgJ ^1 ^pLuJl l^jiac a^j (jl A_uiLJl <AjI^j* ; >w 1 I acLAj villa^j t a >>il 1 aL^jj 
l—iA J)S^L-g dal Saaxla ja U ^ 4 CjLj-c. j jhAil 0 ^ 4 -lj . LalS aaaj jjlS jx 

■V^ l>^ 

- XT A 



4 i 4 ■v 


host/ prey exuviae Aa^Jal l j\ JjUJI £}Lutu) - J 

tCJ_tdjlijJl f >»>>II jl.ix l$-jl 

dll_ij-ajjaSil ^ V- (djdjjjio c >." >UUk) <jajjJL11 jf'^ • Alal^ll dMjdoJlj 

diLiililail AjA*J! ^jl L<i^ l\$ k.kil ^9 j\ IgJjljCr ali^La Jl ^ ^.i.iuVI ^^9 

-ixo S^xiJI ; u/i^'i Jtiluj l$_i4 Jill JjI^jlII ^^LmuI C_UA jd 

l^ic d.v^..u ^_fl ja^ Jill JjI j*JIj <A-aLiJI Jl Jo <LLol£. t> gjj 9 Jo JjVI 4-la^lll 

.I^jIj^ Sj3 Jl Ja 


:<UiM 

oj_flj ujvm i—j <jd—(j4 i—ij ^lj—jl q —* jL\ jjc. J Aphytis melinus J^iUl <jl ±^.j — ^ 

. <jJqa 1I $ Jxxll Jxa IJjI jCr covers 4 jkr-l Jo 4 _ijLi djl wnlVh«<nl 

U^jc. Sju jilj Exochomus sp. & Diomus sp. JxxJ aaII Jo J£1 JiaJI lilJxJI j — t 
lil JS1\ (_3_jJ l^u jl^ji) 4 l^I-v'I r’^Lj—iyi _la. i" Uiau jl vjj' Ujjjjl 1" >■ .i A 1 

t * 

u— 2 Xl — ^Jiiail cAuuil T-^LiuVI jl LiJ iPhenococcits manihoti (^jiAill 
.arrestment response AjjIjU^/I AjlaXu^j 1*4 iL$j 3 eiaJjIjl jlXJI 

xiajj ^Lm\ JjLi-j jl jj c> <_£ ^ 5 a 4 ji4' 2,5 dialkyltetrahydrofurans SaL* j! ia. j -V 
Co! aj o jJiaJI aift CiLLiL Jc. (_$ j5 j4b t$J Mythimna ( Pseudalatia) separata » jA». 
a—^ aj ^—St J L a a l J ajjj AiLJa'yij Cotesia kariyai JaiklS St-U^il SaLij ^ 

. ja WdS 1 jl.Wi.d jiaS^ll 

olfactometer —SI ^ j-all ^l_jjl i-j y~>a n 4 C.II -.i~' VI Ajl-^. jLilil ''if~. — £ 

(jUaj ^ j£]j ^^jju')(I ^jJI O^SLI i_jlajjj JjiUl jl iAphid’US ervi a_o 

,4^1 l h rtll 


^—laJI <£^Lu jJuij Encarsia formosa <J4la jl ^a. j i«.LJajJI <jLj 21I CiULiL ^ -o 
-—ic- selfgroom Ajj— ii Jj—a. LiljjCj I jj£jj jK\ t*]jLi ^1 random j4«JI d]_jLJI 
jl j • Trialeurodes voporariorum •Bemisia tabaci -Ujl^o S^Udl ^X-oVI a ^ia. a .....■^."< 
ojJ—ill L j jlc- Aaljjdl elitjliill yjc. Ii». jj J"'*"- ja JjSI jljjl jjiiall JA 'l l 
jl Lja—jl J—aj - J lj—all jjj jya AjlLiJI 4 ijliill djljLiilLi 4jjlju ^ 4 il.. »l l 

{.Ujj—uj^U 4jLaii—J j^Jil Bemisia tabaci fLJaiu'l AjLIII CjliJ ^Lall 



(jic. JjiLJI tlij Zxa j aAc »Af? k arrestment response 

Eretmocerus sp. J—kkll o* jlj iy <Jj^ cjjl£ aL«UjJI (jljj^/l oaa Jlo 

(j—k A^U. AjII ^ aIjIc. ^^Luuj jjLa ^ i - vnaj Encarsia bimaculata JuiUj 

. A i l . ^-u ll Ajlj\jj)l 

e*—( Sjill ji jaS ijjj ^1A3 jj i-W 3 ^j) Micropliiis demililor ji 

. JjLkJIj djLuil j^y a 4% \\a\\ l-lia. i V'V^.) L® ^ic Aj-lilLo 

1 " * * lqa Lut-uia ^ JP^ {Jailal] y^t luj j\ L&jS ^jI^JaaiVI o^kA </ i *)V) 

Jj .djljtilii qa «Ci*_ii<Jl Afljg >>i jli Cjjjlj 

V ^ . J JiiUH Ijl ..Wft3 4_jl u*iVI j fll l 

. J _ jUJ! 1 g jlr- Ajljj Cj'uLull ^j-aj qa ^jIjj L?>^^ <jl Aj 3 i^Li 

Jj .-^ljll djlAiiiall 2 C*Ia-iJ ^jJI S^iaJLi A«j i ^ill Ajl-liall o 2 A Ua 

.l^ljljc. ^1] 

^_j t^JAJ klAjj-aj^)j£il jAi-«a^ ^iLuijVJ <_£2ll JJ-^ ^ja 

_o Lii£buo \ i _ i« V~> 23 d)Vl^ i ^ 4jl V] iAJjl*] ^ j2jJ1 iJj ^^-2 o at- —i oj 1 

lAc" - t (JLJL4}! _*'t^jl JX,| l-£jL_ij <jA-a.lAll Cjl j lli% 1] AjLa^. i ^ l.L'a 

<j_ a a —jil j sbL_5. ,%juj-> 1I j^Jc. j-^Liij'i/l Jjlaj Aleyrocies singularis t-U-aoJl SjljAil oIjj^ 

^^iLaij'yi j jLa y A-uWa^l a!u' ^J3 •Encarsia inaron JjiUI 4 -ils.l 4^ 

a '»"i-!l (.IacS/I Ajii <jf. repellent or allomones otsjUa SjLa£ Lai* Ijy l_j*L 

,<iXAlilll jilAC-S/l djliVI AjLaa. 

Fecal products (faeces) >1^1 J)jj 


( _ J j l^kLaj yC. 1 j) 1 ail j3 jl l^iil j«i (Jjj^ajll CjLujljjJI J eliLil^a^ill ( -»)i» A ^U»-j Au!i»j 

a _!La>JI djLujI^jAll ' ■-'■j i IaI .(JjLx]| ^ '■«j JjIj'-II AieVI L - i '''^l 

short range tji —^11 jy-*— * jj—jAa-a—«£ J—jl*jt 

• long range kaironione (_^a 2I JjjJb A ^ Cr :l “4 ^ kairomone 

Heliothis Alilc. jl__>j jWl]' ^yk- Microptitis crocepis Jkkil Jjas UAajI <-_jjji)l ^ Jai^ 

J—jiiall I_ol .(Noctuidae) Aj yl _aJI aAjUJI (jkil AjcjIaII Ajj‘j - > 1 1 zea 

a —luji ^ ij a)I Aljlx- jljj (3 j_>sa 1I j jAJ-«jll t _ ff lc- SjAa jiSI (jlS Aia Microplitis demolitor 


j jj j 


jjZ _II (_£i_« jjJajj L<la lAjc-lii-a Adu (_yl^ Ifl'm jj j dlSjj j^4 ^dUll billij (jilij 

C.li_cj/l ^_Sc. jaitjll ^ylUlLlj dl Ji'iltll jljJ L? j' aj^ll b_u£jjSI ^liill JjUI A-1*1j 

u —;_>aJl Heliolhis zea Aiilc. jl^ o^jf- bdc M. demolilor Jjilail jl IdJ .A a i d-iS l 
Jj “ 'i-^i lik i jd jjJ AjjLuII Jjl_jail ^ya».ll jj * ^~i fl'i A aVWa Adlii jjl jC. ^Ic. 

ai_Jl jLi^a_iiblj ^Vb ill a£jLu jjm-d JJ j_jjl aIjIx. jl^il bJjldll JjS (JjiUI ij^ij*- 1 Aic 

aJUaII SaLdl jjA 1.3 methylentri contane sal* jl a^.j Jd_j . JlLdl Jj^jll LJ ia. UiiL ^Jll 
^yic. AjJ=uj JjJa) Omyzus gallerucae JjaUI jl j LdJ .H. zea jl jt ^ J jiJJl AjjLsJI j 

bilb_£ j a —jjLuII CjI—jaLxII j—o JS (Xanlhogalleruca luteata jbjill jjj pLuaii. 

jjj dll jl-j-J ClJJ ilj bjll*ll j^a_j]l ^ ^^)i,ii-ji JjljJI j* SjJLaJI dlLjj^jj^l 
J—Akll a ji—a i X. lutealata <-X. luteata jJj-dJI j» Jjj j. i j ^U;i .,i4j J-aU-a Jj 


j JJ—3 A It Ajji-ojjJI Jjp bilbj AI luteata aJjLg- jl^il -ba3 Ajljajl j b1 ag 'ni jn.a'i'1 ^Ic. 

oja—SI dl_ jUj jjSj aic. di iCotesia kariyai jjb’J liljLJI ^jbj . j Ud . j /1 

J j AMythimna separate a —lilc. jljj ^ AjjbJI aildl) 2,5 dialkyltetrahydrofuran b_j£j^j 

A j^LLa A Jlc. A jyjjt^n A A—Lab-all diGLull ^ '.r, oAyz. jdl ^yic. jibill jija-a 

. J jjjjOj 

Host pheromones JlUJI OU^»jjj 3 —r 

4LI JXJ Aj-alijl dLi ^ladluij J LjluuSI dLJaiUI bo4 Life j^jsjLU* 

CjI 4 ^ix-a A jl ^ylc. jj). ^1^.11 j j bll il J V idl*y UJI { _ya *J Ajl J jii . Ifl Jj j^44j jll 

a—L.IS 11 jl>Vl Je dijldUll bills add J'lIIUj b JjUU aU£JI jk J^l JjU 
Trichopoda pennipes <—^^Ic. . JaW^H j^Ull J^-ajll l^JSIjaJ 

*dbj Nezara viridula ^ ©j^j (Tachinidae) 

. Ijl-o (JjiJailj 4 jLJI lIiIjI j* *■ >-^>J L '‘ ^ J^ao oliil 

host marking pheromone J—jUL ( xJ*j jl jii t^£Ull AjLj iJUk ^ Ul 

4 ^ >^aj ^aJ dlljl <£^pj 

JjAui (^ 5 -^- . jJjLxAl dllj.Kalal) Al'l*. J_yJ a -ni b J J 1. b >\jl /ji-aj 4 AxJ ^^ ^ ill 

ij—>l*JI *» n>~t> in ^laddl diLiiiila Jjl Cjju 

^ ay \W Q i j i* <~v y CdLiiUl dlid ^jl LiJajl .jJjIaJI 1 3 *^ ' Jj j A> j 



(Ahji ..^11 CiLuLuA!^ tliLjUuS 


un-marked ituLJl jLull lg_Lo j!i£l 3 j infested or marked fruits A P 1 jl 47 . ^-W il 
—iia Ajculall plae-Vl 1$ anVii pi 4 r> ul jlmVl (j*ij ji aa j ior healthy fruits 

3l_ivLai A^tlaaJkul j aggregated pheromone i n-yinii j _ r ±ll ■ tVail 

.JiUJ! 

Accessory gland secretions Sa&LuiP! aaill till j) j3l -a 


J<.t. til —fllj A A ch4 ^ tljl-ji (ja ^3 parti mpll aaiJI j_jij 

i nJn,.iiS’u ill ,jl i until 3aLj jl jl l*_« <j3ajJi LqI idiljj (j>inll ^ i o j ai& A j t .-iV Oljlja] 

I llSjjIl jU <d^Vl 4 *j!u]| djl 11 J-Aa ) f 1 n't»u| I j klg-lic. ^ jda^all 

.4J-lj 1_ '& dj) ji^)flVI odg-1 


ill * Ijjl UJA j jj£& A i t ^U1 ^lj-ail oJlA jlA ^.lVl>M 4 J^wa-s. II dULiUl c _^JojiJ jl Cluj 

diiJI djl jl ji] Telenomus heliothidis jl d_id jia t J\UI Jc. . Jjl*JI jc. 

5——-®S H. virescens j Heliothis zea j^^JI j* <jdjj £-a 3 j^>i-*]l oJCrL^Jl 

jjljl_*Ji jl_£ j—a J£ diljl jil jjJ jjj-oll £_ibj-uii JliUl did jl dll Ldajl . JjIaII 

Spodoptera 3 j d—^ a j <111 jjs, j^da j-a d uail 3 3^ do a l l .dill dJ jl^slj j^i-iLdl 

H. zea j H . virescens j jc-j— ill ^—£ d>l jl jaj ^ jd j^J) l-jjSjS jl -dj frugiperda 
^ 1^1 ‘ 5. frugiperda jl jjl jdj^j £-* Laid j lal-d AjLILq 

-■ y j Sis j^o Jti^l Aj\ ^"uiij j 

ia^lo J^r di jjl H. zeaj S. frugiperda j^ ^ 3^1^! dl jlja] jl 

lij—a-lal .L^ijl Telenomus remus JjiUlj Trichogramma pretiosum ^c. 

di dk j di»%d S. frugiperda ^ 3^c.l mall j^iJl j^ 3j^i-<JI jI^sJI jl Ldj! jcjdJl 

T. J—jiUI a Sla. ^—3 dl li fl Lalu ^ ^1-iA.Vuy 71 remus JjilaJI 

AjUd xJ djj^Jil j dij^.1 da //. ze‘a 3^jdJ 3 j£-Laa1I m*]\ djl jl jaj LqI ,pretiosum 


j— *Lfl 4.1311 7T t>3jj Loa 7’. remus J^ilaJl etlli dltatvj ^»1 Laiu T. pretiosum JjikU 

. l^lpl 1 i ^ 1 j —j j CiULtiJl *—fl^xj oa£i 

Insect scales L-iilt -—ft 

1 g8i .jl y^. 1 *,3ax \ A\y~$ 1 “1^1111 tljLilda ^lj eljl ^yi _Jp^ utl^jj 

(jl a_^.j aaj (jliL» jl (JjUl jliP Vie, ^-<aj jl^-® (ji 





a \ ^ ^_ill CjI ^jbfliall ^)cjS (J^i LxIa l^j ^^i-a ^) Hwj L_Luj!^^J1 oilA ^i>a 

<_>iajj_ *j (jl a_ t Jllall (Jjim jjic. 4 Trichogramma evanescens Jjilall <11^. .CjI ji»J1 

ol jl t- j^l^-vll jC^Su^—II 0 uaiiJijai^ jj\ <—Lid^adl jx u_jjladl lg-ol fV) . J (Jj 3 tCjljVI 


4 . >i i -V J__iaia LCaji . (Jilaall 4 ’ ■ < ajLjj ^JlUJLi j 4 y -» ^1 aa,\j£]| j^> 

til !j_j (jCijuil jjjJa^1 elAnlJ j djLu t_J-iaiaJl ^.ial -lia t(Braconidae) Chelonus sp. 

(CjI/IjI _C. > * ^ j*) 4 -v I 4, ike Cjl^Cia. 1 . ’aid ja. qa £-1 _^jl 4im CjL-tiliCLiA] 4jCa_)»A 

L,_oj^ ' d j -a II 4 ■ d ^11 4 il ^oVI £ jjfe (Jaa jl C“) f j J .^Jjalail JjljC j^ ii i j4 ^ j * ■'t* J 

ic .1 _Cal ^— a cdi/laJI (_Kia-i ^ i. ij.Cu dj intrinsic response 4 aL*.Ij jl innate 4jjjjc- jj^J 

1 j 11 1 JC. : a ■ t i ; a \ .ti l 1 I j ' d V a ... .a'i ^ J l .'l^. j >** d l j 'old -’’J j 

Honey dew AjlLaJI Sjjjll -j 

ClUiatllill J jjujjjll ^JA3^ C.jljAlA ^JjSillj ^^AC- ^ jl ^jjLa cj 4 AjlillH il »jjjll 
4 ji l.fi Hemiptera 4 ^.\-v *yi 4ji*^j j< AA^aLall 4 aalill Cjl^.t.-k II 4 U .-.1 ^jj 

["ilj.g aJI cja Jlo jl i_i j ja-JI j 4 i .CjUlijll jj 4 jaIS 4jC* 1«JI Homoptera 4 ^i^ Vl 

^ a ' ■ . 1 V-.J. I—aj jjjj^_jjl j CjjliiA^j^)5dl 4 a. .1 S l~i 4 At 4 jL in II ojCjll o4A ^ 1 yu'i ^]| 1 ■% L 

jJajA_II I_ j11c-| ^la 1 nil (_yic. i_jUujj Igjli 4jLaj»ll ojaill jjt .4jjlai]l LjjLa,Ij1aI 

l(jj—AuVl j—kdl) ujl-Jfll ji*il Cj'jjJaa yaj ^3t 1 _ 'y- 1 " Ltt-o j ^LlIi 

(j-* J)\ ^11 ^.lc. ^l^all ijlA (JIa CS^* *J^ Cr pljjl! A_AaC- qa ^1^11 

Ai-o-ii (Jjlijj ?tV t a!1 cJliJ 

A _jjj^V 1 ^al tf.^wV 1 !^A (J^j i^JA O^uS A \. >l‘l A 0 J-lill ^ 

^ic. ^ jaaj o^^lj ^ jl • -’ r - Sjjj tilLiA Ajl V] CjUxoI nQll ^u~>» i j 

J j^a tkl l 4 J j&a ft j c ljl » > j L<^ essentia! amino acid i jdi»]l <^nA^\ JS 

^-a3 LajXiC. JlC. AajljiC. tdjL«jiLlJ dlljLiJa QA A \m j 1 Ull A till jJ 1 ^ jl^- 

c-lj c-Vl-J f^jA 4j1uu*JI o j-ljll ^jl ‘Lia.^i^ull 

g.l,> r,Vl <ia—»- j 1 ^Vuin Uj1 jl Lulic. 1 j l t /u JJ-J Ajs-uiall 

♦ovipositional stimulant ) searching stimulant j3L^£ 4 ^ 1 

A-iLmi_ jlII ojdll l^-iS A^ljJJ ^jill patches LS^ a j^jilall €.I^C.Vl J (JS 

i JliLall (^jj* 11 ^1^ ^ il Sj-lill *•*$ J)** 1 ' v ^ V dlj\_u]l jl ^jJtaLiftll ^jj£j (J ^ial did IS 



^UUaA] 1 ) JL^VI 


Bern is iq tabaci c-dauJI 4-Ajill J aivul ) Encarsia formosa <jl 

^_lc tiSlij ju£l yi^. ^J 4ajl jJic 4_5Lk. I^ya ^utJJ >11 a£^Lj j\i AuLj4*J1 o jUill 

<.L-ia uJ{ aJuUL) ClAjluill JjflUjl ,,11 ojj 9 <jlj t AlijrkH ^ia\_l<JI ^^3 (JjL*JI 

j, }E C \\ *)1 ull A ll^k ^ —5 >C> Cjl^o y *~T ^ya (JjJal dljlii AjLui*Jl ojAill \ g o^3 j!La)l j 

g. Liai j! Ajljill 0 4 uL.»i*.I 1 Sj^ill £. bunOCuIota (Jjflla)l AjlfrUinl <jl UlxJ . AuL^a-cJl 

Ojj —iil j-^J4 ■>' j Lal£a conceniration-dependent response j& jjIL 4_kaj j* cLjl£ B, tabaci 
j_>i j ^3 Jjiiajl jl Jj .igjlc- Ajuajall ^3 (JjiUI <.LLj 5 jis ^" il'L 4 j.■■» 1! 

^Jjfll-ill ji ^j-lc La-a 4XalsL-aII jia'-laij aj j. y all ^3 L-iajl aJl±i-iil (Jjlaj jli jLa^-YI 

E. (J_j*m _3 ' ■ >>_jl . (JjlaJI jc. i"i*t jl] jil_i.j jl^u^ 4 jLaj.ll oj-ia]l ^1 s ,V',.,..l ^jJc. 

j_a J_ Sk J _gjal A _liUJ 4 jL-j _nil ajJ_ilia 4—lala-a ^a\ -la ^_a <5^JaJ ,l’)C. bimaCltUlla 

<iila_£j (Jjis °jLjj g-i-Jl a^jxm JJij) orthokinetic response 4jL*iu>Y' 
.(l^-a <aaaXaJI 4jlaa3 jit jsLxll J>a.j ilkia ^1 £- »^) klinotaclic response 4 jULuiYI 

aK jl j— a.j aia Diomus sp. i Exocomus sp. Ji-a alL-,jai-ail j^ulj ^ 


A .*. a- j^ill J^-ajll jjaajjj^S Phenococctis manihati o j-a ej^Lail A jlujK . l t a jaill 

• 4-aLaj.ll Sjiall l^-a iiljiall (^lalxail ^3 utaJI j-a jl jl jlj 

_aal 'ajl jl A jl. an II aj^j]L A^aljJ j: jjill iT.lljLakVi ja£l jfcj j 

j—L&1I alij^Jal .Aphidius j Aphelinus j-o j-JI Ljl jlj i k ulul£ jj»jjSll jiwiji l^jl 

Jj _ i- j _ ic. j5j-_ 3 jaj^L A j. J. 11 ajiall - I ' JjjL.1l dASb. .-. rut a jl ‘LijA^ll daL-il j^il jj> 

j__aa 3_jja ^11_j]L)j jjialiojl ailL ^3 A j-v ill oj^iil ojLj j-a 3 j jj Lu jjklia]! a^Lj ^3 (JjLlII 

(Jl-^-a ^_3 4 j.a ..»11 oj-lail iLaLl3ia*al ^aI j-a a-Wj liL jLaa-iaj ^Jalall ALlLo 4 _j_^^3 

-:^jVI ^3 !>tlaia jl£ environment manipulation alaLLilali tw nkll <laJI jl 4laU» 

*■ s? -3 ^ — .lljfllnll k 5- j f-lij 4_L*a^a ^J)A <bj ^ xx l ^ tl, u.»JI bjAiJl — I 

(J JflJ ^*1 CjI^uaIIj 

J—^alnll A-\ i h \\L Jlilall a in>ail 

iLiljuJl ^ Vi\ a\ \ <1jIcj {jc. l** t~k jj ^£J Aphidius ervi 

lIj!_iULII c-\ _AJ bj—la jj-4 JUal ^3 Jjli-4 jLa Audit^ill Auliuxl l ^). 


ojL—jj ^jilulLj iUl£Jl o jtu-vll oLp* bju9 jUal Jjidll l1iL-j juiAlt j 





4 l" il jlioUl (JaJiTlti 4_1 mC fijUj Q^*} J M J Jiiajll 

(JJ_a^. ^_3 _JI (Jj)l^ a (jij j)i t ^JliAll filial ^1*9 t4jL-«aLo ^Lialj dli Ji ' l /v ^Ac- 

^^ic. JikLJI Bathyplectes carculionis Jjikil -lLlujIjj a^Ljj ci^ 

, u J ^1 

A ^JI JjA^Sl Jl^. 1 jjA A^uiJall plcc-Sfl ul^l AjLuJI SjJlill f!\ W‘uJ j£>ij — —^ 

jiU\l 4 jl ^-V ^IUIUj 4jj» a 4_J4 ii ■ s-*\ ^Ac- c-LJakli djl .ln<ftIl-> I^aIaIjcaJ jl^jill 

oA—& ^—i .CjIjjjaIIj l ^’i . LU^ ^aJaJI JjiaJI £jliw puiloul technique dwj^ 3 

^ (J J l-v -ft 4 l-> ml jJ lUj! Aj-Lftllj 4ji<«ljtA £A^aJI ©J ^JJ yujl 

A.iL.o *_II o jA iilj <_JaLx_aJI 4 jy j c-l.ic.Vl tjiijj ^JIjIIjj ^4_idJu-a 4jh ,ir. o j^jj 

. 4_jj>AA2k]l dii ^ Ax_j j 

i_)‘^ a } 4 w-.t w s*\\ 4 A.,.« II SjAill 4 It .ill Ji djl^LkiLoll ji J jAaJI [_)'^ a J 4 I 4 L&A — J 

j)l ^—^.j di—£3jlo ^)JC *1^ 4_jL-£a V ^l 4_1 aC) -j>>q*v j 4_ix_iila]l e l^c-S/' ScliS Jj J] 
jl.1 C-l O-il Jj Jj ^ j 4 ^-1 K ^>11 4 }\iu* II OjAilU 4 _CjJ>1a]1 CjL^.1 auaII (j>m 1 ^LjLj^o 

^ j *>1 ja 31 (jAinll 4-iAMi D^Ljj 4l4U^il 4iJaxoJI Chrysopidue il^U 4_*jtlll ciAj-ijoLall 

jj—laall aJjJ 4 In mi jj ^.jLk^aV^ 4_Lu*j ^9 <1 iUj ^j-6 4 l1jL-j jAi-ail 4 U >, J ^ 

j^ail XkJ\ jl^C.1 sjjjl J) ^ jl j-o ^3 LiJajl j 4d)liV^ djLujjiui]l ^Ijjal A >iVi 

a_j 1—i-a'yi <iui—1- l$jL<a Llijaiijl j j^uJl JjiiaJI (jij Chrysoperla cameo 

• Myzits persicae £>=4! Ch 4 

Ajc- ■ ■ < *">—IIJ AjI■ ■ ■ II S j^ill 4 _«Aj ^jl 4 l >i^l ilall pl_^VI 1 1 ~~ ' ji I*-* 

manipulation of natural enemy S-jxJaJI plaaVl a!±> j iLLua JU-a J } \ 

<j—9 lLj— aall '*—il ojaiill ^jtniai) j-ixAl ^ i.w ijj 4j| habitat 

.ji lIj—J a. d jjA dlAiulj (Jj9 m ^ L ^ 4 i JH1 j L^I]j ^jl_9 fcdjAlll ^U‘t 1 ^ -4 jajA-aj! ^ ul ~l^\I 


-3^I ji J—jUI —*-* (A^ 6 diUlulil c _ y lc. ja!Ljj -ia 4 t\>ii«H ©jAill 

Vi . ^_a_ula]i jJjdl 4 Vi ml ^ ^*)l^)4aVi ji L-LmLiA ji (_ 5 "^ i^ l l Wt l j\ Cl)Lull 

djl-aVl c-i-iC-Vi l£ LS^ * >LA y A *- 1 ji 4 Qj'U" V ^i^)ll Ica (ji 

I l^j-Q ^.jljja:) o-lxJ 4 lj,U \l 



(4kj--jJl out xajlll) OUUajS 


*lj—c-S/1 jl AAujx 4jjj^)C jl 4 _iUIa jAjj aJjuo*J 1 ajAill 4 -jimiI'iN a-lAC-Vl A-j1 >"u J jl ~\ 

.AjlmoxJI a jAjll 4. \\ . fj 1 ^Ir- OAjjL; 4 it^rU\l 

JjJa AaI' J_jl*Jl j-o a j JaSI A-iUaJI SjAill jjj JjJl OliLaiall ) <A3LiA jl ~k_j 

ill J__jlaJI j>A ojJuJil Aiiljyuill SjAill jjj JJjJl J! ^LUoali JaVl JjL*JIj 

Encarsia J .laUI jjal JIa^I! (Jjj-uj Jxa ^ u> q1 iS A kml jj a j Jdl lilfcj 

j —qj Jj ;4 W.^'l Qji II (ja J£l oIjjj^JI j* SJJJl 4j1»j*11 *S jAili XiAiii form os a 

.nil l-jj*^i11 a_Aja aIjLJ ^yjUlj (JjS/1 j_^Jl ^^*.11 jc- iS j>^1 

a —Aja j* ajj^ll A -i L oxJl ftjAill Joij jl£ ^VLaJI J j iTrialeurodes vaporariorurn 

•B. idbaci jA j ^LUaiL) (JaS/1 (Jjl-*-ll LV* 4j\mw1l ajAill j)C- a-LOni! ;_) 
j^oj^)j££ -laSa 4 jlmwll ftjAill ^AdO-uj j i ^ 4ux_nia]1 $.1 AC-V 1 ^ J A^. j ” =k 

j—a 4—1 <-jaOj jl JIaIIjj IgJ <Uuj^U Aic- VJ aJ ^ u>Wj V JWIjj contact kairomone 
.AjIxII \\ i y £jlUall jl AjAIaII Oajil _j1aLi jjfLj JlUlljj a iji \ iaUw 

mobile 4—SjVUll —^11 Jj1^*-11 J l ^a nW> JpLaJl j* jjj ^IjVl oaa Ja« — a 

4JU lg_j Ai.S/ij \^ Aifli") jl \ ^ 9j 11-a’l jfL*jV j£lj * jdl cJ^° 4 jLj*c- ftjAj 3^4 host 

sessile or immobile hosts ^oL**]! SjAill a jjc jl 4aSUJl Aj^AcJI 

,<Lj\£ J4*J1 j!< xUilL) <j^alik AjjUill Olj-uiaJl J tfr b j ftnl l 4 jL»a 11 (Jla 

Jj ajAiil OUlialal! ^ ^jl LlAsjI UjLujI^aII O^Jal — —A 

ftjA_ill JalUj ajj3 Ojl£ 4 A, ,'.11 ajAill jaZ* aI j Jl: ^al jUl c*11j a-UUIj Ort \W 

t Aphelinus j Aphidius ^ *»* '>> oULik iSUx iaia ^Ll T ^ A jh ^.11 

L >bj_ jl ^—11 dile ^jjj i Jii) £wctJr5/a bimaculata ^ Vj 

l^ulcplj iliJ UjU£^)a31 oAA JJauSj AcLujJ OIjj^jSaa^ ftjl j-« Ajnill L_flj^)lall 

iia JlUlLij \j\\ SjUll aJ1j]j Jj-«c jl Jj 4jLAaVLj <o Ja a^j 

. OLllillall , 1^- U ^jjIj 
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jjJ _i<) J _ ■> ^» l *4 - ilit jia Jl JXJ <Ojtai 4 jl.mi l 5jJjll E. bimuculata Jjik 4J aim ) jjiu (o: i ) Jiu 

.(Y . . V . o_j>Ij 


Plant synoniones AjjUjJI CiLjUJI -(f) 

£_a -W^j_* J £_ 4 iiilijjll 4j_Ul .^i (Syn) 4 a.\£ll ^ya Synotnone *uJS 

^yuj _ij 4_^jl_ aaj'vjO 1 4.4x..J yj 1 ^Ix, JjV ^Un * ^> < nl l liA J iVu J .Jointly 

j\ a ■y'W* LuL-oJ jI ja jl SjLi Igll Jc AjIIJI CjLoL^JI L_flj^)*j ^1 Ji5j .Nordlund & Lewis 

^ Aj*uVi jj O' 6 J jLn-ajj J <■") *) % j l a.I’^T- j Lo jjl£ aJsuui! A_u.t,u^xi 

i.i CjbUa__J j Cjlji—iij (Jia.1i.ii— a\\ jjl—£11 ^—3 s"‘t^- hl IgJli 4 ji jiKll Alnll < cl1£ n 

Jl JLjj <^,1 ^Jc dLidJl Jjal 1 >u\11 Jl£ll (j/a (J£l AjlsIj jju Ai^Jjj-uiaj 

.A*_iia JjLj Ai^lc. 


CjI__iJ1 J-*o 1 ^ > jl 4o jjUru.a]l LuLi^£jl jlj^all ^ya A \A^ <J~A ba£ slAjl Jjljjl ^ iJLC- 

j__-o i^jL^ ^jll JiLolll qa base line level da£ (_>jl^<u sj>^->^11 jjc. 

jc- A) Juidl l!jL£jaJI ©AA (JL«j t*-* liag \a jl Aij Jl £iilj-a ^1 djLull ^c.kiiu 

iAjlc. Aiallc. o^klja. Aj^juj lIjLiJI La^jc . Jtlj £*J oJ jaxJI A^jI Jl ^IJaC-J 

Herbivore-induced plant 1—Jc, 111j Ijj'lLUI o^a (>i ^£1 CjL^S 

^jit-s.ll cJU Ajx-iila A_uiJLJlj A-iLilall lIj! jii^Jl jx J£ <■ _>(^^11 volatiles (HIPVs) 




ulilj i\ j JLuaj^l iJjLjLi n iS 


^1 sfl fill (J*9 0^)1 .WiaII <:AAj^\ o^A <J!La .A^v^wl^aJI A_ullxil 

A r.jAya ^jjj oA^k.1 jHaII AjL^a^il LljljLiill 4 A\ j 4 "^ ^ 

A Ml {Jjb-H JJ J^*-e3^SI ^3 ^C-l^JJ fillijj 4(Ji^J! ^3 l^J OJjLx^a Aj\ v ^yc. CjIjLu 

.(^:£ JLS) 


Systemic volatile release 



*4t ,41 

Recruitment of paraaitoM wasp* 

4k -41 

w- •• 4k 



ijp) AjajJaJl f Ijc-VI U j ±iU AiAjij OUHI ,j-» 3jjliiloll jIjaJI ^^pLkj] <UaAJ ^>,j*n jj (Vi) JUi 

* Pare & Tumlinson 


CjIjLuII (_£^yl i_5^ AjjLajII djI^jLuiy^ oj^A Ai^juc 

^jgU II (j—° (ujLu*^L<JI j dlULilall) JlJlall ^jljiJl (_£ jUitall j 4_ijiL*Jl oj>>^ W AJaj-jl 

A-ajjULtJI l_i£1_1*J1 j o^yUala <Jlilj£j*a ^tHjj ^lilllj t-Jjjk-eaUll djLjlij Joa 

ojjl_LiaJI (3!ki (jjSl ajillj CjLjUj Cjj'^'i*!lj ^LgJ 

i jjt ^ ^ ylc. j"1 ^liJI S -v'-v Vl CllLliii^)^ tllls^j ^Ijjl A*>■ 'w-VI 4 -uLic. Clll 1 '1) 5 H 


X £ A 





A-v^K.al\ 


4jjLlJI (Jjl jjiII Ljl-iajj ji&i (jl£ Cotesia glomerata JaiUl <jl kliLJ j.JI Cj j$Jal JiiLill 
_Sj .CjULuII LJ ic. CjISjJI tiilj <UI jt Jju aIjIc. CjlSjjU CiUi-ai iilL jl killsj|jj 

^Ul->ai kl Cacdiochiles nigriceps JjiUI <ji ^ klu^>i.l i5>' 

^ il ^ A\ ^pLull JjlaJl AiUai*]! ijjLijil diLi jL^JI aIjIc olOL« >L*ld 1 jLdc j j IxjjI j 

Aj^)lio \\W (^LlI! LS^ 1 djLli jl^flJxJ dl V dlA LlijlS Ld ( oJjJu 

L5 _a ^jIaj—aII j*j %o Jjlid %^° J] diL-aj jj ddv LJlc. AiJLJl jjc. <illl) 

jjxftjll <jdJ Microplitis croceipes J ditiLu ^^Ic. dujaJ L_ijLd 

dil_ Sjjj a\\ tiilj t Heliothis virescens aLLc dAi jj Ak^l^ AjI > a «i 11 diLiLull jjj 

dll3 jLa ^ 4_il a^.j .aJjUj OuaJj 1-ALuiflj l$J A-yj* Helicoverpa zea l? Af-ilc. 

.‘n a *^-»1a 11 o^jliajAll dAjyU j* blend Ik^k a ^dii — ©^jjJl — jkail^ diULuIl 

oUal-iH 4 k jj \ 3 » u'j jd«u (^ill j tjjl jjVl 4 -u^xj AiC- ^^ill 1-^-1 AjI y\ i*)l£ ( aJklg-<dl L_±<jj 1 jl 11 

j—a cs^ c l\nJJ djLd^a]! dlL j* oJj^AaII S-AaII 4_j_d jl IdaA .13 j IAa ■ 

(Jjlkll J j did^11 tilL 4 jaa 1 JtjJaJJ ,AaaI$ a! 1 4AV1 Aildj ULuj Ikldjjj 1 

j 1 1 <aj9 Aj-I^-o L^-Llc. ^^9 lAalill 4 ^ /jl (._^ Iaa3 4AjI& 

ijC. 4a^ll]| ^L4 4 -v odll dll jd^Jl ,^ya ^o^jlII ^C, (jj t - \\ j y^W ^Ac AJaLuiiJ (■" l^<aV-j 

a —o^)j* >n djUdlc. ,_jci l 3- l-v m diljUilall jji (^IaaJI ^ jj&j 


c. ** i \^ i \ g 1M r_ 
U J_=k q dL 




_9 diLiliiiaJi 1 j]^ AjiiuJl ^ b> - 1 ^9 

AjuuiUI o^daJl dgaidj 4flj» >>>11 J Ltd t JUaII dJUxj 

. (JjpLtll c A-isLdAl 


_9 jj J a ) \ Vijjja dll.lLfl.kll 4_uldll djljL^yi ^j^Llaj ^lAi-o ^Jjdj 

jlj—aJl djL_9illaJ J ik-iaJl didolj^J! di^kl .4 jpuiL*JI SjdaAl oral secretion t _ 5 -Aall 

t t 

<kiijA dildjA jl L-d^Ai potenited dildll <jc.li^il djLLddyi ^ Ia jjc j Sjjlkl<dl 

fl WOlinding ^1—*JI .dill J)iaj d>1 i\H n^>n"i 4jdl*Jl ej.daJl 4 j^*Aj 

A -J^XJ (jf* £cjU 1) L-ilillj dlliVl 4j f^SLl La ^AldaJj ^All ^S^jldjAll Id-all 

dll A 4 _jL^j—L uld s^jli-i o^-jl ki^il jkall dild aJI^, ^9 A^.j , A.ulilc dll 

. o - j—LaJ ^gddl ^ i «a ( flL djjA^j 4, >/i‘d 13 lr. (dilijAll 4_jdd] Ardld ^dl diLydj L-iLajj jj^ 

diljl—iil£ (Jasmonic acid dLjjAuiL^Jl ^ n^. dilAjj^ dJdild aJL^. 



__{<iajCil/ii JLmsjVI i-AyX^,< 

j)_lull 4_l- j ^lc-i Ajullxil djlijiJ AjAxj :jc- <■ flVill ^jc- A -v") 'l ill 

.A_ullaJl AijJi JjLil 


^—a S.i*J jdJl elicitors CjIjAaII dllj ^ 4j» nl? djljidk-* £jjl t^jVl 

.o^jl-lad aII A_-ulVill ^jldwijj ^ja ^dJIj AjJajlal! 4dJiL*Jl djl^d^U A jAflll Cj1J)!^)SV1 

Llili jj regurgitant ji ^ AaJ jUI B-glucosidase j)Ai^j 5 ijk.liu ^ jjl Jj*sfl jia-JI 
l1)A=»j U£ L_Uji]l lIiLu j* ojjUalall aI_jUI jil^lal ^s-dlj Pier is brassieae l_uj£]I (jjjiA 

l_i_ SjJj lj ^ajjjVI llA Ulfil ,jl UilLj . Lllllj]l jjlc- '“jlij^ll Lilli 4 jA*j AJC. UUj 

l>* UJ^J u' 1 j£-«jV JUl Ajli ^ji^l IU j* JU. c-Iac. ^jlc. LlilijJl 4-jAiu <1U- (jj retained 
cleave (J j - a —ilia ^c. i_U*j ^jiVl Iaa ji j^JUj -plant derived nUi! Aja.Uj'VI lIiIaLUJI 
.l_iUUVIj Ajiili Ailjc. ^JjlOJ jjillj Ajjjlaxll lAiISjxII 4All j£.l,'l 


ii ^ill) bruchins,benzyl cyanide (.iiiLu* Jjjl) jy^jjJI j * ^'till jia-ull Ui 

jjl _jjoi _II j_ a <Iwa3 ^_ja 1I (4i-l l^-SJjxJ jlu |>J ^jlil ja?i\ AllSjUl t_js\ i ij l J-i )\_y> j jl 

A_J ^illj jjUll [jlajJI ^ i Aj f- Ijl A util »..ll All^jiaJI Jill t_y*±) ^ > i-ij Aji’ -U jiUll 

j—a*JI dl. ijjj nljU_aJI Ha early alarm defense CiliH jSLUll ^-UaII 

-JjSn 

oral (jdll jl jaVi j* <L^i ,1 ^aII celiferins jjj jiil i J l l_j£ j* ddliJ) J a-> ni l UI 

nil->1 .ui HI a*) ^jic. Allill J i-Lj l 5 -JIj Schistocerca americana -UIUaU secretions 

.l^Jc. (^ixUll ojill nllj] nljdaJI A .a i l $ .a c-liil defense responses nc-lie 


N-(17-hydroxylinolenoyl) volictin jUdjill l_£ j* l^VI jAj jia-AI Ul 

jj— 9 j—ia^JI Ia—& AaJjjjj ifatty acid-amino acid (jUal-jjjAi u wa*id (jlU j -L-Gln) 

ilitjl_uj ojiJI CjIjaI jUaJ jl jji l _ iiut AjAjAaJI j> j ill oCjA CllijJ lU^laII lAII jljiVI 

f t 

ojj dil jjL —j \c* A j-v \\W (jl CSXA^ C i^k t >ijl . a jdl Wt>n AjjLuu^ 

^3—Jjia (jc- y^ai\ vdili. JajaII J (13c- labeled corn seedlings) ^ t 


linolenic J! G^ n J hydroxyl group ^y-uiSjjd^ll a&jxl^a iiLia] 

J Ajli J Adlfr ^dud Jill Oldill ® 4_il^ (Jj^aadoil acid 

Ja_i3 ^.j Lix_^l jjj Ja-uoll ^cdlall jjl V] tdildil ^ja aJc- precursor ts^ 

_9 tl_<aL«aj ^)^ C ’ iLqIa t.—lt djldJ^2kil a^A ^jl 


j] jdl 4 


_* 4_jj .<jdL*JI dl j-d^- 11 Sip. 4_^.^aJI (_£^)ibS/l dljl-fta\l 0 W3XJ jl 

dLa dl 5 jj a —\kjLjal — II dliJ^ulll provide fAiu did! I <jl ^ ^^la-dl 

L dluu£ J^adl detrernintal to the insect o j *^l' oAA^»dl j*il <j! j$id 

d LS -^ '■ 1 — » ?J -U-* jjjiiJ 4ji ^]j *dLu]l £^l9A A. i\i ^Jl ^IAaII lAA 

-4 \\ ji» W oA^J ^g'LS-11 


<_3 _j^>Ja ^jc. <.A\ nljiilll l>* ^didl Jasrnonic acid >" lP 3-4 ^ £ j^l ^ 

Jj_=d5l Iaa ^.i ^ialftll jjldl ja (V: £ Jid) octadecanoid ^AjjjldiAlj^VI jddl 

il^j ojjI laloll dil 6 1 a (jAij <_lu ^aII transduction sequence ^»i l Til l 

^lijJlj Aj-vjl jj.u oi l i.i)l— jLaa 11 Udijl J)&dj jasmonates dlA^u^l-dl ^aa <jl Ld tdUldll 
CjULuJI ^ involved lild j* J>'1 conjugates dilial jlj idliLnll ^ ^ j^Vl 

jj£y I Jj ^AjJ ' jjuu.l jfl.ll IaIj . dljldll /j>a AjAC- ^3 jdll dLlLkC-j A^jljJ.^11 

dl ^dJi 41 >.j ji didLuii jUxJi j4-kdaSi diiiij^k ^jlj 

djl dll ^ a JJ r_j^jJL^ JaC. (jt A^jUII 4 j^nKjdi AjLucaV I . 4_idl*JI Adajlill 

(_^l J)l^)Sl-J ^jjLVj (_}a 3 Aj J>4 d.ll 1 ill t<jjyjl*ll o^d^.ll 4j ^jjjj La ^yAldaJ 

dlLL-^aiU 4 j.A 1 . . >>_dl A _ ftnK;d l djLL^yi dlh dlA^l AjC. ^4-jA1 -nJI a! jxJI dlL J_ya 

jjiJI ^4-AjJajLall 4-idl*JI Aj^all dll dldll IAA L}^ 4 H 

di—dj Lcli ks* i—i £jdl Iaa yj .4Ull c,Iac.^U 4jaL^JI oj>j! Wdll aI jdl diL jl^aL 

tiilj d.iftllil A3 ddLoll Liiij odlidl dulda AA^Ajldxa 4jdaj dlA^j ^yiil dljUjll ‘dalj-a 

L_)_lAA dljC. duj .^.uujiail 11 AC-VI <^ 5 -^ d^il ^dLull dLddkJI 

tritrophic LlJUill ^jIa*JI ^jduJI dlAj'^y^ JUill <—lSjdl jA aS\ ^Ic. 

A_ ju d^—^Ja . L^j 4 L>y j|dl A f,lAc.S/lj < 4 jujL*JI dl^d^Jlj ddldll level 

A jAaII ^ a jiku 1 jflll ,^-ic. [_jilal . lillA AJjJ A_ld*Jl dVljdl gya AjAaII tillA 

."lesson from the plant world dLull jJlc. gyjjA 11 ^1 ^uddl dVLadl 




(4 hi, njA Ljbil 



i Pare & Tumlinson (jC-) u<ia yJJ ^ \j* * i) ! ^dajj (V:t) 


A-oLc. dlLa^Ltxi ifi3 ^i*J ^ d^jli-Lall *}|^a 1I diL ^jja*J ^ji I tojl djl_ujl ^.lll dl^^il 
jill ^jC- odllx yjL^a Ldaji \ q '&\ i^jLl^aJI ^jLiiil ^l*il ^Ic. AidtaJI * j-^-v 11 ^ y 

.dlUill A^.1 jij O^irt-kN JA*J! jl II 

jI^aII dlt (Jjitil Aa3 ^»jj diS^ll ^jCr AjuiaaII diL-u^jJI ^a*J Ldajl dJldA 
^daytime jt$-ill Jj ^_^II dlt (jpUal JdxA J dldll 'iU-a ^.ijV L*j diijj 

. 4 —jlill jjoa-a Jolll ^ ^1 dlt (j^Uaj early afternoon ojj* La ojj$ hll d*j <u-ald. 

^_a A _jjlxlUI C.b_ C-Vl AaS 1 JLu djfSjllj i/j^A duSjSil 11a (jl JJ dllj ^ L_i±uJI (_^J)C. 

^—jJI dAj^iillj dlLulj.lll ^_ya .1j,1jl)I djl^iuJl dl^^fli . jA j ^ j_jj«all 

(jl ^ 5 —Ij dll_dal Jj$y\ dl_t A*J -iSj tdjLujjLallj dlLiiiaJI dljlx>u jJ^xllSI lilli ijjJ 


jUSjaII dllj jpl3ajj ojia jl^_ill cliil I^IjI jc- ^jc, duk-JI dijjd j£ Ajj ; i^JI c-l^c-Vl 


Uidclin. 1 _Ullj jl^Jill J^d. Ajjj-aJI dll j \\*W ojilc, tdjljLull ^_ya IgJ 4-jilaJl 

1 * 1 ** n jjlill Ajx-nill c-I^C.^1 ^ (j^5Li ^ -iS ^UaalSI I^A (jl V] ala^Lu Jc. 

. JJil c-Liil LIS jl UjJ» ^jc. 

f _ f * e ( 

dil jUJI Si Jj LLj SjjI—L aid! Ax^ dJUA J Ij^l didv^l 

jj-c A-idlc. dil^d^ diljj jl ^^-Jl ijAij diljj ^l*jj jl ijb Cy* ^ ^jL^-JI 


jxJl 4-^K aU 


djLillI 4jL-aj Aa,jj Cy* cllijj AjL^aII dljldll jLJ ^ ^k ^ j~J 

iLJ l^SjLLj LoJuc. Helicoverpa zea ©jd*. <ijljj <jl -^J * <jJc- •S^ c ' Ajj^IlJIj 

JS djjllkl -lii 4-LtiL^ dljlp jl a jP-bli <j*ij dlij^j <jL-aa djUlij jjj jLu^iU <j^U2 

ftjjllaiAll 4_ic.li.lll C1 jLi£ja]| {j* 4_c ja 2 ^-o ^jiLlajV C—iu Jl jc JSj . Aa.iL.J 1 dljLull JjLVI 
JU dtjlJl (j^Jal jt Jl^.j ■ diljliill iJIj iji-A 4-ftA.l^ (j£- »ldui3 ^-LlIiIjlII i—iljJi-Jl kilL Ifrlift id 
4_£11 4 .a-dgJI <_HjI _ujjaiJIj diLiLilall *■ . i.W ^ lc id Lb j>j Jaxj ^ai ft jjl ItTlaB dL£jJI 

.IaJI ‘^uaLLtJl 4 > .M m \\ dl j_l-*- vll Lb jjc -ILljI ^ lc i h J-a*j jaI tdL*. Cy*J 4 4 jntlwll 

di b (j^UaL-^J ^Jl_sJI dl **H 4 u^il i Aj^U-o 4 aK"i dll j j j£j (Jjlail 4 A . ^ i ©d 

. (Jjwn^k a\\ j 4od JUJj dLpll jaJ dlLLui JO JJ t’ 1 !^ dlLi^jJI 

dll.1 £j f. LdaoJi 4jIjJIj <jjl (Jxn 4_i^aLail 4 j3U1 i— >1 j.t-vll jl l^jj j3 d_l3j J jl£ 

lii L J l<k \ (, Ljjl CjLull j° ~d V tlojjSJIj djLj^laJI i^jo-a 4 u >i j Jl i1 il u..ii>ll 

(J*^ ‘v ^J^ysa diliSkjJl dllj (Jibs (jjLlal 4Jl£J < ll-k > o jl 4oj.1aJI d-lLoiljJI jl V] tAjjlillI dLiiLaJl 
dLjj^— ujUJI —AJh jL-i-a v.al^^j (^illj 4 salicylic acid pathway <-*Mn»hJl ^pa-a^. jL^a 

.4»iJajU]l 4 1 >nl■ 11 LJlJ\ Jap^Jl jasmonic acid pathway 

Clii—Jajl Jl_ ik 14 1 *■* m ft jpaLiJI AjJlxj ^a JuO ft j^LLIaII jl j^aJI V-jLbjijj Jj Ai'^JaV 

ft^kl—^J! CjIjLij {ja A_i]lj j± c- ft jjl JslIaII jlj-all JpLlajJ CjiUbbJ 

»j*i—aJI 5— ji>u r_p sjli*_JI jl jjSn Cj j^lai .systemic response <j jl^a. ^jlaluil tllU* 

dll .. J S—A lw*) - ft j-jl Iia-aII ^-jl J t hM ^3 ftjljj ftjjllij jiaall CJuln j-a ^9 4 i i'l'A » 11 

J— ik dilpll jj-a Ac-killj jjc J4C- {jlaall jjljj^ ftjjUaiAil jlj-all AjjLaaAJI 

hexenals jll h > \ \ j^ 4ddaUI lipoxygenase ^jjl jL^l* ^jI jl ^j 

^jUaJJ a jjlJriUSI ^ Jl^i Jjj V tAildl Aa. >.u.iS/1 {j* {jUni'i hexenols \\ J 

u' J—*J ‘^l- 2 —1 -^'j ‘4'- iA -(Z) -3-hexenyl acetate ^j* «.Uj1jIj 4 «;I .. i\ I Jl jjS/I ^ 

JJ .lie. 5i]U]l jjc. ^ijjll 0^ j'Ian jl O^Oj (jjjjSJI AjjoiIilJI diLS^yJI »0 a 

jn>ui .‘ijOHI jUj__* Jaliu i _jm* . ii o_£-qjj .^A: t , iij acetate LiOliJI 

0— < ‘ A —(J®0 ^n»« Ojjjiaj AjllHI jjc Jl jjVl ^ lipoxygenase 

Jo»j 4illj]| jjc. a j u ill JljjS/l Jj ^illjll c_il .^»a\I ^3j-JI O’ tsystemin 0oJ‘"j‘"ll 

j —a \ jiall OO—ii cliljl— Ct^\ j —a ^Il..1.u OjjAi JJ OcjA ‘ jy 1 ?-;jO^s ajOI ^O. 


ror 



_ :*■!j *1 j4^Jt) JUatfl uUjLl<uS 

4 j j \^ > Ii ojjl j| j. all (jt 4 djj>^ Ijl . djLlill (_5^1 4_xti.JI djLLadujV^ 

u—II Lm i_jLuajV' (ji <3^ (‘bjU (jljjVl t>“ ij') systemic volatiles 

jaVll <—iildil jiL AwJI ^i^all i -aTJl (_^ 4-Sj V< <JI AjjLloAII 4_1Llj^) 1I ^jb ^-IjisVl 

. 'A j, i W*t l^U \ i il i . ■> tl ^ L>i kj 


blends Ja-iiL 


11 uku_J djluil qa <■ < iU»n ojjLLoaII djli^£-al1 J qa ^&^}11j 

(jl V] td hiijJ ^all Ajul-iill (j-a 3 j.X (jjj 4-frjldla AjjIiIjlII a^AaJI 

*b.- j lx fill 4 j\jj£^jjj 4jU^S-o CJX ^3 -la a [_}i$k djjlfll) jJ i^jUj £• jj (JfLl L*-ol^ ^ jSj djlj ^a!1 
J jIjlII cjl—^ 1 jj l—a ^^3 ^ijlc- -ll-a-jj ^ (Jjiiall 4 a^a * LaA (j-aj . 4_^jLill 

^-It ^_Aidll 4-jLflli.il dn^^'i ,4alla><d1 4 jjLu 11 £>1 (j-o Ju-lC. ^ 1c. jJAiljj 

J :v1_£j 4-laJjjudl GUOS 4 jM j L—il j^-kLall Ie3m 43_J*-a 0J-^11 pLajjj 4ida*-idl oJA 

£—a <ill ^ t$Jjlx £-a I^j^xUj gLjjI (Jjftlall L _^±i\ l$_l djLulj<nj^ll Jjj 

(J jakll 4 i! -y"'._*J -j -n Jlj jj Jjljtll £_a <Jc.1_£il1 jli . (JuL*Jl IjA -l=kl jj £3 j^i djl^-LLo 

* 

>ij 4jl j jC- t4_j ^jjL-a t .4 j 4 li n^rall djldLiAj^ll 

_9 vdlLLdLul yaj 4j».^a]l (jl^jlall dijluj ya djlulll -1^.1 jiall ^Jjl_*Jl ^3 

l^-Ja — ^ ^- L - a j 4 JI ^1 dV‘i^l l^J (3f^ ^ vdAjVl lillb 4 JjILc 4 Ahidius ervi lS^Js <— jU] 

Jaj ^ y 4-ixxAl 1 JlA (JJ 1 ^ 11 4^1^ jl Aiilj Ol3U! duJa^Aj ^ 

(J J A % 11 cj—^° *L$ J*^ll (JjLtll 4 I 11 J j^x-iall 4jLuial djldll djl j jt^i 111 y jVl ^x-a < _pxiJi 


illj 4— lin^jAll laAttll _11 -laiadj ^Luj ^jl 4 jljaLill 


jlil 


Lbajl 


.I 4 J c5JJJ-^' ^j (J^a^ll ^ l^DlklLujjj 


.y ^L±i\ a ■>«!< a'I 

Carbon Dioxide 


Calvin cycle 


Glucose glycolysis 


Acetyl Co-enzyme A 



pentose phosphate 
or glycolysis 


Erythrose- 

phosphate 

5 hikimic a cid/ 
tryptophan pathv/ay 

lndole- 3 -glycerol-P 

tryptophan or non- 
tryptohan pathway 

N 

Indole 


Glycerald-3-P 
+ Pyruvate 


alt. IPP 
pathway 


fatty acid/ 
lipoxygenase 
pathway 


mevalonate 

pathway 


tsopentenyl Pyrophosphate - 

/ \ 

Monoterpenes Sesquiterpenes 


Green Leaf 
Volatiles 


hexenyl acetate 


Homoterpenes 


dimethyi- 

nenatriene 





farnesene caryophytlene 


fl-uiUJI ul j * " j id AjLi^VI Ait ilillLu]! ija AiUiiall jl^«il A iVis all A. I jl..n i.tl (A: t i J£ai 

.(t ^ *i *i .Pare & Tumlinson ijP) 


L ii3j CjLlJI Qa Lf all i jjl 1-vi.ail ol yi\\ 4a«£ CjliyLli'yl djliii jl 

1 j' j . —lallj ijC—JI L jin 5_uLn]l £-ljjVl Cv AjAc. ■ ^ . Aaa^jJ jid 0 '.r- Jj y 4 ill 

^9 (jialtaJj ^Sc-LdVI 6^ja 9 _ljb * jl ^ • A\I1 A V 1 . ^ 'C. ■.! .,n t .n Lol^ - A i ^Ti f -. A,'I /jUall ^ 

(J—a'j-S c-1-all Aj\ a o j*1 AjCjlj np. A ‘dJill o j^jl jt yo\ *Ll*£ i _ M 

dll_liil ^1_loll f.1_all 5ia tsjjUa-Lal! At jji]I L—lLidl <>• 1 jJjLui 1 jjjLj stress ided 

(_U3^)_—V ^lll iiilj <^ja ^)j£l A-ll i^xill dljljlll qa djALlLaII jl jaII ^ja AjIIc- dbjluiA L_lL*_d 

dll_jldll ^sVil A+u jTifl a\I dL-uj^)l^Vl (jli i^Jjl^xll (Jjd9*ill j 1 lA (jjj _Llj^>II Joe. j . C.UJ1 Lit > >il 

Lid j] J Li« . Lill liA l** V-S. ‘i ^^lll J AjL^TaII c-ldl -U«-. >■ L- t^v'l Ajtil jllj 4 _jL. syasW 

J1L jK y A-jjt.At 11 Ad^jjlull Cilit^adll jl ^1x^11 AJlc. dLjjlt.nA AiLdi 

, did ^jja Ad-dJi o jl jaII £ja Aj j It a 




Ll ni_JJ dllijAl A_uil*Jil di J^jdJl ^lljj t . t!. .1 Ldj] jjAAll Jjl jlj ^j 


^lll uL j''ia a'.I j dljLfllall ^2 -A jjl U‘t^ dLiS j-a ojj^-a ^ dldil ^Udll 

^—ill a jaoI I d>jl^)__aVl jd dlJljaVl jjl ^jA 1)^1 .l^ll^ldu /j* jdj 


Us. oULuuill) CiLjJLwoS 


£—do jl A —jAitiLaJl ^jl-Tua'i Vj Aj*_ula ojj^J dldll jjio SjMiaJI AjAj»j &.IjjI -nTn 

.U jl jal jo 

^ <■ fl ^jJJ ojjUaiJI dUS^JI dlH djljLiill JpUal Ajjlj-dJ jl Ldajl Aaj A3j 11 a 
j^LlaVl I1 a (Jajlc liaj jAj ^uaiad t- m~v , L-iLl^x]) dLull ( jlo AdLxjl a^joaJl ' 1 jj A-l jl ^ > ■ • 1 

-—JU ^—njiM J-lx-o ^S djliijl Jjaj ( _ ff ii. d il l ill L jic. Ajdilull djI^jdaJI Aj-liu >- 

-A-i-lidll 1 a^ y'’ ^ya i. ^-vqV : ■< i ** *. .. 4 o 

a_jjl Wiall <Jjl_j£jdl j_Xiat-J 1-ii^ V AjL-auJI illtjUiJl (jl IdaJ j£ j (jl -q dl ^ya 

^ —Sc. 1—jl ojjl—a_Jt lIiIjUuSI Jjkj Ldajl Jj u in^i systemic release AjJ1 ^> a j.y^ 

Ci\ _jLu i (JdiJI -_' ^j ■. j^Sc. . L^jjL-oI _jll ^^ic. djLi^^all dill JiLo (j^Ual 

J—lo dJ— j£jJI —V Tetranychus urticae j ii . ii L SI jj j^Vl djjftm.llj jLiJI 

IL^Li-a Luiil djLj jjL Iduj <b -ocimene, , 4,8-dimethyl, 1,3,7-nonatriene djLS, 

1 j _4_jjU linalool, b -ocimene, nonatriene , salicylate j* j_£* j±\ 

&.JjIa. Jl AaJ*J 1 dllLlill <^10 Ajli^aJl dljldll Ia jjflj o jjlialJI AljJl oIa _jj jJ . A« nUl 

L_jUu3 J w m j__laiJl dl— jLu (jl La£ . JaaVI djlSiwllj 4jl_L-ayi j* Ajda jjSl £T u (J^l 

dllA—S Jkdili Jj tiaia Ajj-u 1 dllLkj jli-ckll AjIL^ j^J V ojlj-b Ijl^a ^JxS/1 llj 

J^ILJlJ t t j^ d&d A-ojll-aj ^Lurw J ^>^1 S^jjLx-all djljljjll AjLa. j<o 

^ ^ * jj _11 oj_(J*Ajl_L-ayi Ac-Lkm^Al^^^jlj a^.1j 11 ^ Sic- {^^11 linalool 

.AjIx^iVI j-Q JaAd CIiLcLlj 'l slxj A^uni/^l ^ 


_u AjjLuII diljlLaJl dlllSj dliljj-Qj^jSll djL-jjjinij ddUUiall AjI^LlijI jl Ldajl wJ 

dliddk jpi {j; j^xll lA^iaj jjlll a ^\1& jAj L»Jajl jSlj jjjljjll JjIxIIj JaA3 

n'N.jll ^ ^ jS jl -W’t j^JJ Jjlll Jill jl l ^ jlttr (Jfllaij ^jlll JjIjJI JAC 

(J 1q ^11 jjIjI^lII ^AaII dill Ajj ma 11 dl >tij*iaall Alla. ^3 ^uS -la. AdaiaJLa jl 

(jflj Aj^joiaJI iJjl^*Jl JAC. Alj LftiSa dill J j-^l^ A^*jj 1 dl^j jiio 

jl j^QJ ^lll d'w<i jix>Jl AaaAI Aa^p did LftlS Jjiiall j jldJl JjIaJI \ ^ ^A~fk"up jjjll AjjLqII 

Ai^a^aadxl! j Aalail ^lAC-Sfb di jAJ La jtf-la dill ^ C-j t^jiLall jl (JjjJbJl I4IA AjaltMj 

^A_& j* jll jjlc. jjjo j^a . J l jjj jjillj ^specialist and generalist natural enemies 

(J jakll A_jjljLa Aio Jllftl! (jlc. . jLaVl jK> jJS jji l n 1 0 Aj<at.nflj 


4 -v»1 < aU 


Lep top Hina heterotom a —VU J—^ Leptopilina houlordi 

AjIVj—J J j— Dresophilla melanogasler <jA g-ljjl AdjJ AjSjj djl 

4 ^_5_3j . ^_)-aA-fia^L<Jl jjC. ji^Yl *jC- A_LId CljlSjal ojS 0^ ^_u«au-iaikli^]l ^ 

Campoletis JiY' J^iUi ^ Microplitis croceipes (j-ax-a^iAll 4_i jUa! <£L^ 

//. 4_IjIc. jl^j diiij uh n i-^i'^-AaII (JjftPt\) ^jl J^.j SOflOrCfflSis 

JSY1 J^idall <yi <ilta JljAikj ^1 IaIij v/reycew 


4 '.jltll dltlill jjgl AjjljAjjSLil dA£itaJ! ^yic. ^Jlji^ii (Jljl LoS IjjdS 

(j)s 1 ^_(j_ 4 ji&Y^J .dlLull 4 U.J Ji SjjUaLJl AjjLuII jIjaII jjpUajj V jjiJ ^£JjJ 

^-a dll_Llljia Jjjiiajj 1 1 Uitnj J (_j£aj dll^d^Jl qa Aalld<i La dlljj 

djl Jj J-V <jC. ^ ^ ‘ 'V jvY W -aVl dlljl Vnn^/1 (jl_3 dlljii . ^yd AjjI£1a c Ual i o^UjIa]! j! jaI) 


j-~'\ \v a\\ qa [_y^ 4 jj Yj iAjauIjlJI ^ja Aal\>.A ^l^jl Lh 4 i-.u £ jlil AjjUja 

•ijd»- W*ia 1 1 4^n \ I i\ l jl ^a 11 djljjUl cllj l^J ^ylill 4 jM J AJ^ jAill 

1_jjl <J ?tifc didkj du^a jjl£ j5j jLluaII £-o interact .^a Ja 

jl t Jasmonic acid lP 1 ^ lenolenic acid tdjJ^nUl ujlujijJ 

LkJajI .CjLuII ^_ix*lj ^yi ^^vSl cLiIa^L 11a iaiijjj toxidative burst P>ni‘n 

(^1) systemic jj jL^aJI —iY^ ^ 1J Jjj ^yall Aj^y>l£.i^l AjalS CjLa^i*_a <illiA (jJ 

1 ^} A d^A {JiaJ (3^ £ \}* pi ^^Qajl 

j— ^ - - ill A^^aJLall 4ju jll JaL^£ Aj^UlII ^ja original ^yL^aS/i ^uaII 

^y—Ij o^)l **iY 1 (j£i aj^jIj (JjLkij^) ^yLoL^ ^IUa (jl ^ ?Ajjtiill S^jUalAll jIjaII VjIajI^ i 


£j ja ^jc. o \\t yi ^aIi 

_C-S/Lj CjliYI Aa-^ISa Ajlc-li L?^ 3 J! A^Wunrtll CjLlhIjJI c_j bjja 

^y Ij jl i Jlkiil 4_ul_j a\*\ dj'lc.lijj djLlj ^ja L-fll n ^1 ^ylj ^ j£j ^jl L»Jajl ^_j£aj . A^ixiiiall 

.Ajjttf-^11 djli^U I^ja jlLa ^yic- lU* 4 di! jjIaj ditjLull inoculating ^ 


(HlPVs) Herbivore-induced plant volatiles 5_»lLldl CjLiSjaII <c.j^« JI 
^—aiilsill f.1j_tSil t-JO_aJ jii Jllj 4-uiiLxll '"'ICjtjljjll AjL-o) Jic. VI JlaJ V Jll 

J—mj l- (JjLilII Jc. 4 i ifll loll (Jjlil ^ jit.^1 1 i." A j 11 eja diljSj <jL^sia 1I CjlliLdll 

U —11 3—a.U»il JjJ djldliill JlaJ jll a Jjl ItTiaII ^JA 4_f- J A-s. A A 4D 



JLuajVI dLuLyuS 


J_U jjfLj -Green leaiy Volatiles (GLVs) jILj j Lj'iiVU AjU-aVI 

* 4 

5—c. . Qi*-a <■" ll nl dll jA%ll 4_ji*.J AjLoC, ^ LdaJ jjC dAjd^all aJA 

, l*-a Jxk-aUkjJI ^Usu ^ Lila. dlLS^JI ^ 

4 la- ,ftfl Aj _ L^UJI dll jd _ aJLi dlUldll uLoJ V 4 La du9yj Aji Ldajl ^dd <jl a£-a]l ^j-o 

^jic. j jdll J Aj^ddjllj Aj^laill ^aS 1 1 djljj*u-aj djL-kijjldVLi Idajl l—ll i .A'l Igddij 

djl^d-kllj diS^ll i^y&i djldll ^u&j ^.^Lgj Lilij i _ 5 ic j .djldli (_^uail jj3UH d)" 0 A-a^l^-a 

oi.A J_d JJj3 ♦ <_>-“! ^>*V I djl_LUi^ ^Ic. * cu^uD 4^_uldll CjdujjldVlj Aj-aLJl AdLillj Adajlill 

s—ijjuj ( ^j]Ij a^jliadall dlLSj-JI Ajlwa.gjl <dlUld5t dAjjlnui .^-Ic- iid ^Lj dAjL-oVI 

i. -Ui^OL- J ^^-dJI y.1 j > h djl 3 VI iilljj A In n^all Aj*_uU 1 c-I^Vl A£-J^><0 LS^ ^Idllj 

-1 .iC- 4 (JLLaJI ^ .(_ 5 ^dadll *- 1 1 ^*-^ ^gdil jl AjjjII ^li>u (jiuil (_5j^aJI 

a.i>^I^j>.4 all A \\ ^ II ^j-o alter 4 — abIj O^* - * dildl ^ ^a^aII AjIao] 

I - V - A AjL_i^] d& HIPVs p^jl ladall diLi£jJI Ajc* y^jal AiiUal ^dl jjuj ^LJLjj dildlJ 

dll—dll ■vl l £ j-A-vd l ^jll AjjJ3^a 1I dllnxiiAll jl Aldldl dll^d^JL la^V djldll 

f 

(j —a (_5 ^dadJl ^a^-aII v ljfcA’i ^1 djliV I Sx. ja^-a jJJU C-fl jjuj 4 j 4 ^ ^ ! 1 

i.iLa- J dll djliVI <C- t _ s ic- I- 44 - 0 djUS^jAll cdlldl <■** il i ill Aj^ jl jj * »ftll AlLaJI 

L-iXuJI Alajj^all Aj^uflall c-l^C-Vl AC-J^>^> ^yic- 

diLu--*—aj Adi j Aj jd-vl l diliVlj AjU^aII diljLnll Jx3 Jj J dil^yjljllj ^jjdtjJI I^J 

jlj—-Jl .Jral ^ 3 dlldll (Jjc 3 ^ dlJA. 41 flViA a (3^ 41^.1 j 1 ^ 1 >jia 4^\Ld V 

djl^d _ aJI l-a^ jasmonic acid 1-^*^ Aj^laJl jl Ajc-IsJI 

a ^aUl A —islili djl^d—aJI Lad salicylic acid v*LL»uL31 4Adajlill 

4 flKA a\I A u^i^all djljUMflll j djU*jjldVl J 


Y 0 A 


Host-seeking 

herbivore 


Chewing i 
herbivore 


Parasitoid :> 



Vertebrate 

predator 


herbivore) 


' \ Parasitoid 


Competition 


Intraguild 

predation 


#7 


Predator 




‘ herbivore 


Belowground 

predator 


i 1^41 A-'j "-UliV 1 tjg (S : i) JUl 


Apneumones (t) 

jl breathless —jj V '—»Ux *_5 poa - Pneum “UjljjJI 4_J£JI ^ i-> ,. V yi I j* 

A. t •’v 4 U,.' 1 jj£i ^1 jlj-JI l$jl (jit alj-JI ell; uj»j .lifeless jA- 

^ ^ 1 ^ ta**t i >i a\ 1 ^ISU ^^A /j \ A, ^i 4 j | ii L ** ^ ^ •**■ 1 ».i l i** \ -v. 

(j—k- -IsJ jjj O* 0*2^ ajLja 

<3— Sla j V ^J <0^ oJA (jl LiA J f g aII 3*° o 4_L^J1 SjLJl oJlA 

ojj—Igjl jA l^-aAl l_jUjJ Sni*J Ajjllill jl dllj^Qjjjall jl dAjjuijjjfUl £la 

. AAjLu jl f, £A Lo-o ^jjC- o J)Lo 3° 

;"tl jUoU\1 ^ _ tS ^ j-vl^ 3 xi ^Unu ^Ull CjL£ja 1I jl^ aII ^ aILqI 3-°j 

-iilj .aII^iaII L-i^kU.^.A]! u-jLill dilSjj j\ (jfl Wu\ c iLjjift^Uj 

♦ dll jljil-ill cillj Jjx-aj ^ ^'jb Ifrl tilJj jjl AjJ w ^ dj^Jal 

Aiiiaj-fl]| 7ulj^)Sl C- J 4 LiJaji Axolx-j l fllflll ^pSli-y t** tWUfl]-> lx£ 




(4jaxui^Jl CjLuLuoSu^ JUuVI CjI i'> 1 >atS 


1 gijlj*] Jj^ajj dlLlLilall ^jJIj jl > JiJj Cjlj^U Au^U^j-aJI ; 


A a!] JU-aJI qjjUiIaJI iliU£judl J J ^jLaj 

* 

jt (HIPVs) dlUS^Ail AjUapII CIjIjLuM ^Ilaj ( 31 ^ La^ 

CjIjL—wjI LkJa_jl ^cluj AauLJ djljLull AjLu^aII CjuUil (jl L£ .A^cuiall <■ ^ 

Jl* .impending attack Jj o^ 3 J*-^ L^-jL CjIjLliI] 

4 j jlkia ^_fi^jt_j Lua (JjaV) CjIjL£ •SJ-&j r xA\ cillj Ja>i ^j^Uaj ^jlViujj 4 -aAwJI CliljLiiil o 2A 

oj_« JjV ^.Uh-ki^I laA ^bVual ^3 ail .push-pull strategy (uja>JI) v . 1% j (al*jVI) Aiall 

ihabitat manipulation £—s_>dl <. > .11 »«1 dllaj LJIjjjJ <yi \ 1AV ijjjilj Pyke dLL 4J=lJ jj 
aaA ^ .dil v.'all ylc. aldc-YI JJaIj ‘ijiiill ^ Helicoverpa sp.(jd> iy dil jd»JI 

% 

4_uil*]l dlj.^ 11 ejjlia dljLij ^ target crop (y-juj^)]l iJjn.-ra «ll diULu ^ jjj 

dJ_jUiil J_j^. g- jjj (puil ui-JI) f.lac.!iU <jal> (jjilj i(a_^kil) repellant plants 

^j—C t'll^.t -.V al_*j| ( jjda_ J IjA (JjavIII jli cilia ^ylc-j • (! * 'i J^) dlljniti 11 aJjUail 

aa _ A ^1 ^> T^jSt ^jL<dai A-lx-ijiajl atac.^1 ^jalajj ^yic. ^ l-i4l ^ aII .ailaS J ^ .Ai^l'i (J j * n-i oil 

. d>_jl yai <sVl 


1 | a ydi * j I-.. ..\1 — ^iallj -1 la^ll laa 1 ^^ ^ *.% uuj il Sac. dLi4 

- t iLiliS ^ “daldj Lijil (_si d>^ c ' jl _j-ajl 4 kii.il jj ^ Wli jail jA [jnl-iill ^yi IjI^)a1vj1j 

iyL ^ .ilia Sj Chilo partellas o_y —=- 4 ->.i’L < Lai I—dSj IC1PE d»-o 4 j-i.n l LuJc aalacJ 

jjl_Jj 4_aj^lail a a_A dike-1 a5j ajjJVS e-i^aaJI ^^Jc. Busseola fusca 

lajJll ^jA ^aL^jiyi a' ll jVS laA ■ ija^al -1 al! 4jvlVij jyi aaLjj ilaa>. 4,) kjgy 

silverleaf “Lidia. dllaS j molasses grass <_&-> (jiiUd.j i_jLic.l ^a SajUall dtjUJI Cul£ Ldm 
L^J^aidya trap plant 4jaL>Jl dljUJI L«l djall dliili CiLilji ajJaj LaA^ISj desmodium 
trap plant 4—iaL>Jl dliLuil j>lij .Sudan grass jla_^JI 4> iui ^j napier grass jajlall 4 
4^ald i j a_^a]l dljLij 4.>j'n Lua GLVs a^jiakll 4yjLcuS]l alkali ( ^ya "a^uS dly-a^ 
dua. i^jaaaJI (^dajl ^yjldll (jC. Chilo partelluS diLilji l^yS dl -1 li ^all ajaiil jyi 

Hyparrhenia 4di_-idv dlla_Sj jijI _ill 4 . ini-v 4 k».l y 4aU-i’ull ajjUaxJI dilaSjJl 4 ja£ ^jl 

ejaill (_y3 <-old jl ijill djljljj (yJ l^Jc. . t« »a-i 4jLa jyic-l eia.ljll 4 x;LjJI jyi tcwibd 

4 j^sil ^ylj J. Ail la^jjaj 4yA£il lillj Jiij ^ iSCOtophaSe (jAull (»dajl dlUil jill Ini Vi yjil 




oIa fjM CiL&j* 4 j«jj 1 ^a! CjuIS .photophase Ajjjj-oll ojjill lDL=>. L» nk 
(Z)-3- He\en-1- j t(Z)-3-hexen-l-o! j 4 (E) 2-hexenal j 4 Hexanal ^—a GLVs » jj!— laiull 

(jt j_a.j S 4 **illiS^yall oia 1 jj£jj j* j^i.S/1 e_i£j^ll (jlij Ylacetate 

t _ s a ,j jjuua iiia ^-'y} ojill ujUUj eJ jim Jjj M. minatiflora elitlii <&1 j j 

Cotesia LiijJI <JjiIa AJaml j* Jikill G ^uoj $.slj j L*id (_s J u^j j^l eliUilj ala*j 
4 _«l$Jl Aa.1 jAj nonatriene ejSij* j& Lia. S S- 1 ^u^J sesamiile 


PULL 


■ 4 " l l l.til m 1 1 < 1 j ^ aiC CjljLu]l A LijjSj 

PUSH 


V.iJ.iiik* choniKMl- pfivUuvJ h> border Volatile i. hemic.il- p nijined !•> 

trap plum- alliaci moth- u» la> e-je- intercropped plant- repel ninths and .itmc*. 

lnittnitl ciicimc- 



Jlxj i‘U_LkIilj*_ll i 4_il diljLiill ^ja d jjLLlLcJI CjL £jJi i j r A LiJajl S-llfllxuVl ^j£laj 

V ^ _jII j£l abU diLujjjiaj cliLiLila qa AjJuJall pl.lC.S/1 < ^ ih iLj&LL-o 1$ fljlVij 

<li\ _£ja 11 5_L_fl_J JplJ <jl_jUI LllL^i 4 Jliftil Jc. . £ I JlC«V 1 L$j 9 j3jpJ 

L,)—° SjliixwVi ^ lall dilj aJLl^^ 4 i-n. 1 > ^>^.11 S^jLialA]! 

d)V J—o—All ^—9 A^a.YVhrt a\\ dlllj (JLi V ftjjjua ^ Lai I-Jjunll J^l J dilA j-oil At 



_ { 4 hi>w^i 1 ) cA jiiju^syi ljLuL^s 

.LJjj^— ii IfiJjLJj t jIjaII diij (Jj\-k At A » ^Ja3 AjiJafl^ jl c Ajj^-o j^osJl 

^— 9 1 1-»\ **\ a (j* jAj < Cotesia vestalis jJ-jikll <■. diU^^All dllj 

<illj LumiIi oJ^I jIaII SjA^aII diljldli ^c. A_Jlc- dll jldUJ AiVI & 1 a Jda Adjil 

4a\^ ^ ^_9 4du dil_di9 ^jjq *_ diLdiaJall oAA (J|A d . ^ \ ^ l £ 

^__lc- oj'vlc- diLiLilaJI ^^Oajj Ajj^jj jl du]l£j ^jS^aj AjL^lail dilj JjJajj . l^_ljlc, dill^j 

. (Jlx3 (_^dj Aluil ( ^9 Lijij ill jIaII diLlLiJall ^jja ojliiuiVI 



, 2i f'rTjfilfi^rifaiiaB i lift' “ ' 





\\ J__ii j 3J \\ £jU \mj Ja S^l jja]\ j^UJi dlJ Ad\ jAjI d Lidia jLma ( > \: t) Jid 

. l-i^-< aj| JllJ AaLlaIIj Lc-lda AaH all ft jjlKi all ljLSjaII ^i] Aj.lda 


AJA-ukll pl^C-Sfl ^ djlitfl jjlu Aa 

Sources of behavioral variation in Natural enemies 

A il -v*\ x A >\\ t^l^L-oil ( ^9 dijlijli A_1 ajjjjj ^jjL^aA Aj^u LILa 

I iJjLlII SjC* A i\tj Alaldj <_£/d. A&Ld aII dil^jj j^aII 

Phenotypic state “I 

_4 ^jdtll til jLm dll^) j-dj j dli^iij dll^l ^jc. Aj jIuiaJI Alb*!! oJA ^nau 

ljd-a—4 jdxjj JjIjlII Ajlnil dij^ia]l i s'"^ ^ ^IjlJ learning ^1*111 J5U> 

djl_g_UAll oLd AjLzkduV I Ij (. dlLhjj^fliftll j dlLiLiiall ^9 di jlio]l 1 aq a 

_*JI AjI >1 *J a ^ LJ-a Ijj*^ c-uJj experience £-* Aj^ Ay il j AjjLaAli 





4 j d -v Al ^ . 

cla_c-VI ;_yi learning ^l»11l q* ij£ 4-^lja (jlj 4^»lc. cjLuLwliSJ] ^j \i I I 

— :L»A /)Ui.ul Llil^iaJI ^ySLj ^ji 1^1»Jjj jjc. <l*J-o jjSI ^ “LijiaJI 

tritrophic lLj]Ij]I (_$4_sjaj '«oj3 ^sj 4 JjL*J ;*i-> nl jinil ( Jl*j — \ 

L_ij_*j I_ui 1 3 1*1 JC. jjc- I'lvii Cjljljjll ^jic. Aj-liiail lIiI^JlsJI iCOntext 

IgJjl jc. fj c. diijj ^jlJjiiaJl jjl Jj tJais bitrophic context (jjIMI ^lii-ll ^ jIaxxHj 

.£jl jll ^tixll ij > 1 m x l l ^-i 

(j_c. 1 j ■" at L^jaJ L> (_J£ (J*s3 (_$^l l*.ij1 -vi>i jl (jc. piac.VI ^ i"' — V 

4 >j^ I' plac-Vl 

i"'l jbaUll jJ ^ o^)iiJlj ^klxjll (j» (j£ jj 4 j^ill “UiLoVl _jiiSLll ctlljAj 

Diatereliella rapae (j-all J^iL j$iil cJHaJI Jjau ^^Ixs 4 JjL«JI SliiL> di g nul] 

lj_ft O* LT^" ^~^~y '^ C ' ^ J^' 1 iajl l 4'll n ^_yi -CixjlaJl 4jlajnyU 4-lllc. ‘ij43 

H. zea J —jUJI ^— k- Jilalall Microplitis demolilor jJI Jjikll j^-kl (JlaJk . (Jjlxll dikill 
alj^o dilSjj ^ic. LIax* AIijjj -lie. 4 j\ t flUH Lj^I uliljliil <Jj3 ajdii 

(Ja-s. 4. .n .AjC-Lifc^ Ajjj (Jjilnll ^iiiij (JjlxJl 

3—iu J jC—II) ^Lu JjI-c. jjic. SIjj^JI aJjIc. djtijj ^^Jc. ^j-aJI Cotesia kariyai Jjilall 

tillsjJI <11^. ^ handling time (Jali'ill (Jikiil Ayuii CulS w-i^x i<jc-Lwj 

IgJjLc. ,^-ic. dlj^all 

AxUjuq l^\ia jl ALjI^II -lie. Vk\ n^Vi !- 1 jJ ^jl 

(^ 3 —jL*-j! Cj$— ~ • L3~) ^ lIjIaL&IaII ^kuLJ LiJajI v-^A jl) A djL^iixo 

Cotesia J —^ C* ^ JiVl J\ (JjJaidl 

Spodoptera ^ 0—« J—^ -uL^a-a * jj jl ^jioa CjIjLu ^^Ic. Ajjjjj did marginveniris 

ijL-a-Jl klii j-iUll AjluJaij ojda S Olj ^UVI ujj^ijl <■"n-k Trlchopiusia ni j frugiperda 
^ic <jL^a-d! CjIjjU iLjaLcj 4 T. ni aj>^) <jL-a-<JI djIjdUll ^^ic. 5 1 . fnigpenda a 
jl^sl ^ ^pl-iill (JjlaJlj (_js ,^ic. (Jdj IdAj (jJaflll 

.-Jjilai] 4 _uL^J 1 CjlajLiAiS dlij 

3—sji_Jl jji ^-JJ da^ij Cotesia marginveniris J^iail CJdi uki elld^ 

1 d^k. l»l& iLftlc. jj£j OliV 4 £jLuJI u 1 IjAj l^Jjld 



{a „jU c*UjLua&Hj JU^jVI CjUjUajS 


dili^ ^jUVi ^1 ^Ull liLA^. aAIIj diljjlj ^yic. lift Cjljj LoAic. .I^jUVw.i] ^ 

(_)jiiij L>^J t --^'^ ^Ijjl LS^j ( _il^jJ Lgjii t^dlljjjji]! Jja o^)jl lalflll jI^aII ^ja A_iil_C 

ill- flllnl ^ j]l liiij AjL- oVl j)-a Ax,Lj ^ © Ifljlc. ^^Aa-a jljjl Lf^! <» ilyXi (_£A]1 JAjlaII 


iIjIjAIj ^ylc. CIijjAj ^ylll JjAlall lift klAjj (jlA L-iitaJI C- «^ilAiiJ^p]! j)A o^jS JAIaa^ 

4_iiAaJI ti]_ 1 j j)_C. ililiiJj^iJl j)A (AjLiaS Lliillal ^lll ilillLul] (_£jll A-iLlaal lVi t^-fiij ^yA ^Aijl 

dll_jLuil Ifl (j'Wi ^lll £ijlj^]l ^l«Ti jjl ^jic- o^)Al3 Jjfllnll lift diljl (jl laj AjU lijj 

,.1a,4j.a.aJ 4 *lv% dlljLiUlj Alii Lull q±i Ajiilill aJaLuII Ai^laJl qa oj^ua j j Wi Liftj i 'a\‘\W ^.Aj,i«i.ll 
(jlj i aAaI -\W (. flllll jk4c-j a^wja! UAj i_iij^u jjljJl jjl UJLLj ,aA! 1 L*J 1 oift <Ja l a$ iK 

dlljljjJl (jl (JaAZ^aII j)A (j_^£j Ajli idlLiill QA Aa^I^aH <C-1 ^j^bU lAAj 1 tJfljl L A^il^ll JjAl 

1 A. -_> j i ^ La 3 iK 3 \ j\ t(jjill) 1 - ^yA dl^aij (Jj tiais AajLiaj^ ililjLil (J^UV) V 

(J 1 ^ & dilj'V jj_^j i 1 Aft ^ylj aALaJoV 1 -J • ^)J ^1 L “ ^ ft y-* j (Hil ^viaaj A_iLiiiai 1 All Aaj 

^-■■Jc. (_£A— iuAl\ (_^jJl^il Jjlxil (^aj A A *11 .r^ll ^jlj^)ll jjAJ jjAAlll j)l (J Jc. Sjosil 

T 4 a l"s A a AajLaj c» j ^jl 

* 

jl^iS/1 Aic- oA-aj ^plAj Diomus sp. *^*JJ ^1 c^° cIiLlujaA-aII <jlA 1 tJ^jl 

j) a o j j, AjLutat 11 ojAill (JjjAaflJ £~a 4AjLuaxJ 1 ojAlll AA<aL^ aIjLc jj j-a j AAa o^jaJI dil j 

.Plartococcus citri qa l jjAaII dilj ^ic. Phenococcus manihati o 

Jj!_^J 1 OjS3 J& ^VUil idt JL. ^ JiVi Jc) aLaVi oAft j>A 

(J_jIjlII Aa*-nlail ^Iac-VI olA^L*i j>A ^1 ^*jV1 ^ aJc-IA AikjAJ ^ftLoU diljliill j)l t ^AjjaIjC. dilAjj 

Jj_ AjjLiaj£ CIjIajLlaJ CjLmJHaWj dl\ jljflln.ll dlljljjJl AaJ jl ( JuaW (jC. j 11 

_C-Vl 1 j >u 1 ^ ill JllU jLlaII qa (jjA o^ia. <jlljj AfljjJaA 4(jLuJl lift | ^ y A jlc. 

, l^JtA (JaLljj (jl (. \yj ^lll j Aj»jJall 


t ^l.Atull ^^3 ^jL^^jAaII j diLiLiiiail ojljj j)l 4(J^all Aa^vI^ 

l'lll J_ jUiJI Ajaa^Laj ^yA (jl^liallj iA rk<Jni1 jl (Jjljtll Ajaa^Iaj 

jA_ ni\ AjI -y"\ ,mj j )_—a Ajjj jl AA^aLaJl odOrS ^l J^>11 (_y^*) A-mia!^Laj 

A _ilc-lAS (j^tn ^ 1 Jj-lc- 1-AA 11 (^Jjlxilj jLlu^l U** jl AaILcj AjjJJLA S^)j)*<•>} {J} J)^%.11 

_j Ul^J . jiwaS dJj ^yA Aaaj^AII jl (Jjl«Al ^ylc- Aj jA3 Jtilljj (JjUI (J Jc- A ill 

GLukU 1 ^jAaj — « -i l“ > ^ j (">1 j\ja!U\l (^jJajLii A^IajlaII Ajj^JI ^y£ Aj^laall (JUj ^1 ^..i| 


A i -w ^ j| \ 1 A -vAl < y,l| 


Jj-'' 4 i~y “J^ 1 diLuliaji]! ji (jj^UaVl l_i^J Lji^* -0 ^<\)J ja ajC- CjLjjiLdlj 

quality control of e-lac-Vl Sa^a. “Micj jpu Uu3 j^UaVi a*j jA*JI «.lai 

• natural enemies 

Physiological state ilaJl -<-j 

7^ j\ j jll j.„ ;yll t(j<auil L^“) L$ J }~*" <11^11 jl 4j ^L»<all ^_ya 

II i^l jlw ^jiUlLij a ii eliLuLiAjil] ‘OjIaIJ jj Zjaj JIjlS jjJ IgJ ^4-Jjul 4 -> l .ail j 

(_g \ (J_iiiall “US (jl U^.j .(j^ljoSyi jl “Citiu ^ijj 

ijjJI —j Ajua la Jl olfactory cues Aaxuill cal g full -CulaaMl qa Jia Perristenus p.seudopallipes 
cL^ajjll ijljiil CjLiijiia Liajl caa^j a3j — <j jIjla Zjjj^aj Tranchidae <1 jIc. (jA 

• Eretmocerus j Encarsia Li — J* 

l^ji ••^ -"jljflUll 4-iLa^j— luJ ^‘yi plaiil ^—iLic, jl [jl Linii a^j 

1 —gjf.U£ j^ *-2jy Microplilis croceipes JjiiJI daliV Sa^adl Aqailll jl jSa .^vjj-Jl 

alj — iiVl t ** ^ ^ jj .all _ xjo. \\ ^AC. dljVlj AAjILa j\ a^Jl Lgjt)Llaj Aic 

Ajl A^jj .^jU-aJl dljlnllj Ajjliu A_f. ■ s\a j^iJI dUliiSI Jc, ^jc ld*J J51 pljaLftll 

iddi j A--3U jj*j ol Ak-ajI jaL djLiU a »AljLaj Ji ^ frlAilb diljlaill ,jjij AjC 

dAjyi Lg_Lo USi 4-iilc. a jja-oj (JjIjJI CLili^)j ^jc. 0 J^AiLui jj [j^Q J ] t 

dlUliikSI yi^i J •y-v^.M ^L-uV^ C5^ C ’J 

. 1 jVfl'v 

-AJC Lu-«a_11 -uLa*il SjAillj ^)LpJl tAjljLlj ^ytj J j L^ul 

dil—Aiikilj aJjILj Eretmocerus sp. oc-la^ ^ aIj! a 3 jl AaL^Jl SjdJl dUj£^ 

f 1 - Ja-ull AjLja]) ^ W- (3^^^ A^d djljjjj AXoljua ^ac, dljld ^-o 

■_j^k^a _SI djj-Ja uaj A-ic.1 u4 'l.ui \\ ajdllj dljLull dllJ o^j uV l^)lijj .Ajjoxa ajjkrfTLi 

4_l~di fcj Aj_la3 c.lAiJI IjlA Aildal LJl^ iJ^jaaVI dlj^)la3 ^oj Jl 

f.lj—*il j.1^—d Tl J 3^ *^) Ajjj-aSl (JxJj t^A-iluixil ajdll^ A.*Jlo 

dl jitfllall a^)—A l_i— d) IA ij ^ \ _Si 3^1 - oly*. j-3l dL^jji31j ddL&13l 

dLJaa jsai ud ^a£j L_ijj-£aSl ^jld food searching c.Ia*]I ^c. dim jTiLftllj 

. dULull Jc. 


j Jikl J uLjliuaJI j\ Cil jljflM ±\±a\ (\ Y: t ) jLuu 


^_1c- ^)jjfr—-oj d« nli'l J-lc-S/l jail (jl \ > ^ijl aj£j *11 qa JaJj 

Ja.Vn V dlljljalnll SJIa ^ A-^ald Jjlxll <jc- i* 1% lU AjjLIS ( j H c> dtiliflkll dUJI 

*1.3—oVI 0—^ ^ *■'! allA J-dfij SJLxll allA ^ij *£jl_>^ A-iL^C. ^LajJ Julj V] 'J-auII 

. *l_^xll jjb i^JA a^Jda ^7 £r jl Jill 

Genotypic state Axil jjJI ji 4 m>l) iSlaJI - —^ 

4 j-v^ljj *11 <a_ 9 ld<Jl JUL, j <_£ ll j.i*Jl dlix^ Lai* 1 j j-i <jjI dlivlii^V l i _ i» Vi 

Jl—jJaj ^_ 3 A _Jjl Jjil 4 _ 1 \aJI jjJ 0^ dLa_jl*-a 3 l £ja Jjlali cJliA . 4ujI jjaJI j dli^U 

» jj LaJjj iAjJLuiajI dull 4 Ln.^jll lIjIujIu-cU^II 4r.y\^! 4u*uJaji J-lC-lXl AuLl&II d'lddV' 

J_la ^aAAj! a^).iii.Ava.li dlwlSJI 5.11 a Iguj^jLx-a ojUjj 4 jjI jjll dLu.'l jJl 4j^jtA-a ^Jj *il3j 

. 5 ^l*v i l diL*>jiLJl j dilulii^il 


A _iajj^all dl_ujuLall ^_3 aJjAj-oll dli^luAVl jA JLy<iH 111* ^3 4.\j\al1 <UlaV^ ^j-gj 

■\ ptl ^-A.'xlll dljj-a j ^j! dLwjuLall J duj Jps pini •—aIaII & \ «na\% > 

Idajl Jjlxll ^^3 AuIiaJI dliidkyi jjl ^ic. . c- LdlLlI tiltil 4uSl jji.dl 

t JI—Ul Jjj . m (j-k^ *4 jT* 1 Jll CjUjIaII ^ IjjJ ^ic- Jjjj ^ JIaaJI liA LjIa IjjJ ^-aJj 







AoaA 


Uja. glandless plants ^^*il J\ glanded plants dil j 3 laii]l CjUIaj 3 ! ^.j 

4 c-l-iC-S/l l&jj-iJ 1 . L ^>** tAjjliill ujUjlaJl .^3 LjuaIj l a 1*1 Vi L^jSlj 

<Sj\ _jjLaJI (j_« 1 ft* t.s-% AjIa 3 * 3 ^*^ 3* lIjIj 3il \-uoV 1 3 I dxu ;** diljLui] 

Ijzk. Jlc, 3^ 3 j)j 1 qI'u^OU djULiUl ujla^jj 3!j 4jjiiJi <-*jj£- s,aliuoVU AjjIIa A-iiliill 

4 - gi 

kljL_flV A a jULq i—nl l-ual ^ISjY Cjlaill A_u jj ^caI^j .^3 Aj| (jola33i (jl L^ C ’J 

30 o jl jl^al] ^jLl&jSJI L-u£jill ^3 jjjjjll 3^ a nt a A-iiljj^ jl 

A j v* 1 ^..a \1 J dll ■ Jfcil C-LaIc- ^aI^aJI tilij ^3 A^.1jJJ 3 I Ajlj lS.li.laJl 3al l-L^oV 1 lilTj (_£/La. 

jl L—1.1_aJI 1 " n-fc 3 a 4. j.» j d',1 ^ ^ oJU-laJJ 1 _ill 1 tilL _jjjIj <xJ j.J dlljj 4_i^. jl^nll 


dli 3 j Sj 19 1$ 1 ^'j a ijt a <aV A-ajlioj !)l*3 Aa a.lj S.iJ.iaJl i a\\>. -^V1 dills 3j^ -J ij . 

_11 ^ a-a a'l L>^ 4 .'J * *"ii 33 *.! yij A Ku^aII Aa*_nUI *I.1C.YI <j, j' * ■* 3 ^lj 

. AujjiSI ^t-«lj^)jj A_a ,\^u .i.a3I jjc. AiYl t^llS 3 s outbreaks aj^-^ tJlAjljja dj. 1 ^ 

*- 3 ^_ j\\ j 3 ka!l CjULlj ^3 la .1 < 3 !! C 1 jU£_^a ]1 3 * ^^*-11 ^illiA 4 JIjaI) Jaxuj 3 c 

3 j 1 uj_a]Li <i^3- djli 3 jS jl diliV^ AaLwj 3 j^i jl a j cliliVl s- 3 ^ 1 jjJ 

tricosane J—3^ .Aox-ulall tLJluii 

a—a t$_j| La£ * 3 iailS ^^c-l jjll ^UaJl ^ djL*ijjiAil 3 a jjjS Jl AjiUk. 3 j^ pentacosanej 

.vljULaJall tillj U^jl yjj 3 ^ 3 ^ 

t3>^' ls^ 0 j' * ‘ “"'“' j ujj^ *^ a ' "’ | ^'' | ‘ i i { Campoletis sonorensis jl Liajl 

jli^ltu— 11 J (jljjVl-J AjjlLo ^I^JI Oul£j l(_J^)ikVl ^1 <jjULa ^A»JI Llllj jliol l f-ljjl ^ lr. 

jiaall jl . Ifcllc. Ujt >>11 o^)l a j jjji ? ±sLj-^j\ j ^ItcUH i ojLjj j£LaV I ^> 1^1 

myrcine, g -bisabolene, and b-bisabolol CjI— £xy. a—ilij Gossypium barbadense f- 3 JI w -o 
Gas -Ga^uljj ^l iflj^ ll JjLajll ak-j .G. hirsutum jjll 3 y J l>«^l jj^I j* ^) 

a -pinene, myrcene, ocimene, b -caryophyllene, a - dal— & jaJI a_^> j j^iii Chromatograph 
^ ftVl-w i o jaa j^iu fl aA <-&j* J^j .humulene, g -bisabolene , b -bisabolol 

C. J 3'1 LaU. jl£ Caryophyllene oxide j' asa .Cjljaiai] ^ajl ai*j aaaaJI 
AiUaal aic. dllaj H. virescens jLkall eJja i jh^. j^ Cd^ll ^>jj 3 j sonorensis 

« 4 11 i-i l\ a3u!1 jI j|a\I 1 *!Vi 


nv 



i*il jiljAilM| JdajVl j‘^j 


TCHB, Suyin, LRA, l! U 4 j£jL*JI diLJj^ll di^-lai 

a—^> j 4 — 1 'j ejl « ..».*i. -i. J jjjii l_i jr-a Trichogramma chilonis JaiUl j' MCU 5 , MCU 7 
a—sij ^-l^jYLi suyin i ai*^ili dy 4 Aja_uaM S^jLilai! jI_$a ]1 ^3 ^)j£l 

docosane caryophyllene J 1« S jjLLiJI ujLj£,ja1I <* Vila'I A-cLlaA!! CiLJ jail 

lj—SI j* *—iL*i— jSJ j»j . Jjiidl (jit <jjs jjjIj I 4 J jlS nonacosanej hexacosanej 
JiLo l S j^-Vl CjUSL ai sTCHB, MCU 7 and MCU 11 j suyin i-i uma il <^a caryophyllene 
'—h —£j<a 1—.LRA t—ij—L-a ^—a l ^l;> .a , 1 j»__j jia octodecane, undecane, dodecane 
■ MCU11 >■ si > ^1 1 ^a ZjiAAj Zj£u elulS hexadecenoic j Tetradecenoie 

4 j« nh'l plac-Vt t ^Jc AuLU) jAIIiaJI jjjLj 


^-L^al j j if- etLi !)U Lfl-iJ ni i CjVLaaA oac ^ya -t-iaaalall plac^l ^gic ^Lull djlL-a 

^ — . lr . ^L iTl Loaic AjjLuJall placSld Lja^au jpfil UJ^ 4 J J-dilaVl dy 4 CjCuiJI killjA .1 


AaJ_LilijJlj 4 _ fn ill oc.l__a£]| iJ lc AjjLijil ^j& lL>y.l l saA jj^Aj ‘LS^y^-Sn (jj J 4 V* •" AjjLu 

— tjjJI 4 J*J.'L*'' clac.VI l _jAc <_j!jLu]I jjj'lij ^ym»1 fZs - 4 ’ * ;C’ placed 

Semiochemicallly mediated effects ^b aw ijB iIiLuLaAH 4*a 1 jil ljI jjjLUI - 1 

tilia—£j habitat location J_!>L*dl jLdujJ i_ll>^ ^ Ula^aiu ialla Sdialic 

4 —JaLiiil alj—oil J dll . fli'ial l i^yaa-i ^a-kTmij CaVLiJl ^paAJ ^ .host location Jj^l oli^La 

Aaaxj A-^alall pl^j^j AjjLuII jlj-oll {jl Ldajl . jLiojyi iaj»u ^1 4 .ii..nUll ^.IjicSM 3I 


o^iLui 4-jaiJil jj j\ A^lLatil CLiI^juaII 

.(JjUil 

Chemically mediated effects AjjUajSJI jlj-ali 4 *±\^11 cA jjjUII - Y 


dil ^V^Il 4_t» f.\^\ ’i-vuJ a j* ] \ U'J f,l^cVl ^ '' r - dAjUiU ajjLuu^]! <iA ^ jAsaj^‘V\ 

jjjj>Iaj — »*11 JjLslII 1.>\jl jjjj jLo Ajj'ljuII 

ojUlujl JUiLlj dll JAI ijjm-dl (3^^>ia (j£- ^.l^C-Sfl ^C. S^jdl-Lo JJC. 

4_dL*Jl dil 4h ^t-k Ifl *,gjl^)3 jl l^.ljl jg. jaJ ilail tl^^l 

j_dll A ^-9 Alj^la o jylil A . >»c-v \^ AjjI^c. dji j diljld ^ 1^- ^du ^_ij! 

^—1& AjAilLail -ddL*]! dil jd^s. ll i Ajjlia Jildil (Jjlillj L_LualdJl ^j^iall ^ 


YU 



l“ j A. _-%J I dl j _oj c-liJ 4 _Llai 2 lilli JJjJ 4uSlc 4_ul^C o-i^. d_>l j dJjLj 

LaJ^) 1 d^-l . <■** tl jUttV>U 4Xal£Jl J1C* ^)1 _^iaS/ I d) JAJ pli jlc d^jH l-AdJ^J LS*^ 3 4dul-*Jl 
4_bujl_«Jl djl^JdJI 'd-sda-dlj djLiill oJj^Ldl jl 4Jjd*-all 4_uld]l C)J& 

Danaus plexippus 5—dilji ji -i—>j Jl!Ull Jja^ d 6, .a ajikl l el.ie.Vl .Ida ^LsaD aIuaj 
^—jSI glycosides dJ.ij— lujSjLJI j—jjL (j—e jjJJ' aJ»*Jjj <jJ jjaVI q* l^aj 

JjIkJI ^ I jli/iK'i.iij 

Physical aspects of plants diLil^ A ji jihl l dil “1* 

£ ijjlll J- '"'* A oJ fc ,j a A '» idall el-leVl d^ diUi!! A w n3-i'l CjUi.oil y‘y L^d 

a c id*II dj>i£] i ^\c- jjJj cilliSj t^jjjL-Q ^Lj cJjIc- <jic ^LdijVI j 

di <d (i iam *JI dj^l^V 4 JU 2 JI diLulI Ajujiinll djUu^ali ^jj L^d . (jilajlll ^ji j 

djl_iLilalI Lda^JU JSI 4dLu]1 ^ o^nfi d^**® (Jik .1 J djl_j*u"kll 

4_utj±la]l pi.lcSU AjU^JI AjjLiiil (JjI Ldajl ^3 ji ,Sj±k^all £_daj *Ul d_)l j 

4 *Ja!l Ajoj^ILcJI diLajjjl^S/i a iVnd d n% Pockets <-—JjA^ll j diLnu^xll (jLo (jSLoVI l 

. l$J A\* jiU\i uj^ij 1 g in‘j l_ijj^JI odfc jLo Phytosseidae ^AjLJ 

j _Aj i-ldall djilSl Ada dildll ,j3 djl^xa Jail j <j ji^*vI 1 (Jj-o ^■ IrvTu At j 

j_lc. Trichomesj dii j>u_II j^c. ojLjJ> tJULdll c-l^c.Vl 

4— jW d l op USil ^>ilc4 \i JUIjj djUoj"oasV J djLiLilaJI <C.^)joj ^jual)j t j]1 jyj 'jjVi 

dyl r^Li^vlix djla JJ <C-^)joj 4 JULaII (JT^ SliXa 

L y^ju lillj (_pi l j£*1\ ^yic -j tAjlill a i > » 8 ~ > i < i j^ill Aiu£ jl jjSil ^^ic. Chiysoperta cornea 
jjoi — II dil j (jljjVl ^Jc. IjiLij tjjSu Adalia bipunctata Jo* j^-S/1 djL_.^is-JI 

waxy a j» i ua —!l jljjVl dlbij glabrous leaves c_i& jll j'jjV' iiJ ic. l^io ^l&i 

/^o )jjo£ l-slsu dila jp (jA (JSij L<^^) djljj*_dil dlijj leaves 

_3^)Lo 4 ^ —i 43^^11 ^ 1^%.i0 ^ V* ' d±^_ii! 

^_ 5 —^-j jt ^ a"»j tj \—S Encarsia formosa t>5 it 4U>id .(jdijill 

j—lc. J—ilblll cjjuj J duj ^j£]j 4jj.-^..iH 4jpliS {j* (Jiau-ij jUadl djld ^c. dlljdVij ic jll 

4_^ d*-‘** u ^ ^ JSI^j3 l^_L a ^jlcl i_^xdll 4_aii^ <LjjLu]1 

L^l^li.4 11 4 *SL&Lal 4jjilij d 11 dll 4 J 4 I 3 ji pLudLoll ls^~ l )^ I 


(d k y -j" uLuU^uS]lj JLrfsWI uLjlxuS 


M [ j—b ojl ^'V '\ ;JjL*J 1 els^La (JzJ j*a ^j'l j . ? , «^ /j>» tJ bb J' ^ i~* il l 

^j-o *Lujjj^) 1£^1 . ~* il. jj'a^Vi ^paAJ jjlj dilji£ .^Jjlxll (J y^3 ^ll jl» > m" - ! »u V j I £jJaj 

jkjj] tdljj 4at _ ii«\l j^jjV l _ylbJ! £-b±jJI <_yb IjIjju IjjSI (jj^ Phytoseidae Aijlc. 
liljLu ,_jic. Ijjjtj jliSI djllijl cl_^l Lh 3 *^ (jjS bjj .jliajoVlj tlac-SH (j-s AjLiaJ! 

u—b ie-Ub - I l t . n (_ja1I Lysiphlebus testaceipes Jb> b ^ ^yhjJI <j jjaJI j-ijJI 

iia—ia ilAibibl Pcntalonia nigroncrvosa (j-« bjl^ia. >jf- jy& jbjil 

.atliSlI Ljbij j (j Vi l 'ial l (_ji oeli£j -L\^..-A Aphidius colemani JjiLlI Ut 


Y V . 




tjLLiiaU d*LJl 

^Llx!! JjIjlSI jUHI - > 

(JjIaJI jLUjI iu-jj jLuujVI iiJ-uj ali^La • 

? U!I jLSottt iu-j flliy-a . 

JjUJI jUj 4 l.il Jiijjj al5^>Ls • 

I^IiIjjlS uLU&IaJl sliiUa • 

JjlxJl J^ja • 

JjUJI • 

JjUJl jju -jU'i' * 

JjJjj i-il jljQUtl 4 UKJIj Alalill jj& jl jla'j I Uua JjLjlII ljIpIIj — Y 

uiij ^ 3 ^ 

Jdikl! 4 * «11H jjC jl jJaVI AUa Jjbul ^lij • 

Jjlxl) lHiIc-UjJ a jI UiaII ^3 u »1l • 

JjUli jl. .jl 4aJU *11 • 

CiUUiLjl J^j) jS iUa (JJUJI ^Isj * 

i-il .-jIsaII iJa ‘*il jUaUti p U- • 

4 4 /lJitll UjLlLa^ (J& JiUJI jLlil UjjLj -T 
j ‘Uuij^aJI jLiil — t 







«bjMi'Jl -jLLuLJJ d$LJt 

FORAGING BEHAVIOUR OF INSECT PARASITOIDS 

AND PREDATORS 

Host Selection and Host Specificity JjbJt -I 

jLlijJ j (_yi (j-o SjjJiaJI j t'llj'jaiall ^ 

£-JJj ji j\ £JLU AJ iais aJL^JI oiA jl l^ijl JC. 

ijC. j! JjUJI J‘ 1 'iLjj! Jaxjjj ' j L 0 .I 1 C. A ‘ o* ja)1\ . 1a J ,^1 

(_3— A —aji (J^-a <— J Cj’aijiLJI t^itj ^al_j!U cl-lill 4j2 Jpjl-l 

'i _jl c.Ia»J 1 ( _ s Ilil j synovigenic tlwA^ <jjLjLilJ! A 4j-aLi 

J_aUJI <>i v,ll OH uJ-W J ^j^il j.i*-ll ^Ic. aIL^JI 

Ajji^ll ALoISII JllC dili <jD 1 JJlxJ j-oVl jl-ijJ *^J diaJI J 

A y \jj ^Jic. £a>jj t u iMi\ ull Vj ujjuiIIaII JjIaII AjS jSjIj V iA ts 

— 1^1] AjjJ^JI c^-^C-SM J-al j£ £jji. Ja**j ^3 i .U J ‘iaII JjLxJI 

jJua. ^ j-d\ Aj-ujIAa]! djljUill dj yja y 

villa JaLdui Aa^li ^yuj^LaJl j\ (Jjiiall Jj2wj Jajjjj ^5 A] j.uia11 (_Jj1 j*JI ^Ajij -jJaliAjl "Y 

.A.)a lllal! 

. jiJ -laLlu jl jl AjJuIaaII AjjJu^Jl djljU_L<Jl JLTk"i J ~V 

• ^ (JjLjlII cULi j\ AjjlmLLu yit. A-ujj ^ 

j^C- jl Jiiajli l^ImLLj j^C- _y^ ^J 

A, \*lls» j-LlW ^.yiJ ( c_i^u\JLoJI diS^il ^3 c t, J \Q\ (JjU jj Aadijj 

ktn jl l ^ 1MjC- djUjjjiAll jl djLiLiLJI Jjlij ^jLodaJ 4-C.jjauj 

A-axuL^j Aajjwj ejji^aj djV ^jic. AjLa.Vlj ^ (J^ 1 ) O' 0 

t (J- uV 1 jLaJ U a i V I S^ilj jLaJ±kJ (j-o l^J dsV j L5^ ^ J*s cj^p 13 



(jrt.nil'lj JjUjI jLSij 



jLjj q* l$J dV habitats ^ Lo -\ 

?^)j£iVi j\ (Jaialil J** — ^ 

^djl^a^xallj CjI^x^u J } j odours £l^al s ^a Lg — r 

lillj—1 J j * ^ j!l l^jic J-LaJC.yl <jr^^ cues 


Ldjlli Jiila (\: o) Ji*i 
JjUI] J JujLS ^ jiij 


jl <J__jl*]i —riJ J AjLjJaj 4 u irrkll ^A La — £ 

VAja^»Jall 

?V l^ jlr- (JitaluJl <J^a9 ^jj Ja ~~ 0 

(Jilalil! ^ ^al Aj^jilll! Ju^Jd.J A lift “1 

^ ^ > V^ (ji *■, i>j ^£^11 (jdU^Jl jA Lq “V 


|1a IaA^JjjjI 4-q^)UI fiJ-ail ^A La A 

d^j L-v \\ ^j_.*g -aImj ,]. t ) Cy* ^ dV .^-^-Liil l $^ cjl^ ^Ao 

c*\ Vi A- —daj L)-^ 0 lJj^ L^_^ «lJLoV^ lDUu^I ^AjIaA iJ.i.^j is^ AjjJajJi Ajda^)i]l 

^jjjj—L^. oj ^ ) ^rv ^Ic. Laing ^Jl*J5j ^Ic* Salt ^ll*Jl ^a djIjiadJl 

dijj _*J) ^li dji^la^ AildaU \ °\ o T' ^»tc. Flanders _)jA£U ^ILJ! ^li J ^Jj Jais 

dil jLi-% <jlj jVl ^Aj jlv\ ej^a AiijUl CjI.-lI jlidVl J£ ^ ^ *t 1 ;»lc. Doult 
liL—Sj 4.i^li>..ll i_jjaaJI Aili-blj 1 1VO ^Ic. VinSOll ^ILnJI jili (jl Jj A-JViJ! 


I^yL La£ (JjUil jljlaJ Cj'^ixi. (_J_jSlj 

Habitat location & Host habitat location J^Ui! jLiSi] Ja ^.jj yUil jUHiV' j Sla!iU - *i 
Host location or host finding (i_tl*JI J SlaXo -Y 

Host acceptance or host recognition (Jjl*JI ijjjull) 3 1 


Host suitability 


JSUJI -1 


Host regulation ^,xyj ^ I.S n —“ O 

predatory 4-i-»jai<dl lIi! jdi->.ll L^jl tldl jioaJl edit J ^aiLi jjaa. 

herbivore insects (^Lii£i v il ^lc. <j . \« . 7ia 1 1 ejljdiaJI| CjI j-dadl le£j il^ajl^s) insects 

V] 1 dilV' uilti ctiLliaiLidlj *1jVI d>“ idJLift (jl _jil ^jdc-j .ajjLiill I^JjI_jx1 

^c,j__ 1! .JSU1I jLui.J AjIaC. AjaAIj Aj» 1 •'. ijd^ IjUaII '" •■ qm •■' lityl tljVl ,»jjl 

--- Y V £ 



jJ a 


CuA _jl jS^Jl j-<a Aj\ V) (Jilaal Ajl-aC ^3 £Uaa1Ij Joa^JI JmiLjjJI I.AA A j j** 

jl jH\ _j l* \ j| ajla^. ajJsui. (jxul jl jl ^ jua tllljlaill j^ AjAjiII ^LaAjJ Ajininll ^3 

l * j\ jLHl dlL j^s A na_^ * jL-vl j j-s." jl l_jLic. 


JjlaJl jLliia ia-uijj 4^Ui| jILujVI Jiuij SlfcLa :^ji 

Habitat Location & Host Habitat Location 

habitat location fUJI jUojVI -kuij SlfcLa -i 

_la ujjJI al—S^Lft ^ Aj Vl A-luOjj A-a^-a ^^3 l*-a Aj'tll dlljjl^]lj HIjIlHI ^ j-4^ t^ljHu 

oIHLo jl jA ^C-jll ^ic. Aul j^Aj jl j)A l *A-ij1 , jjl^jlljl juajJI £jJaj jl f.lA*il L_1 >jjL1a11 

AuIajLI aki jl V] jj! ji3^l jl Will uul jl-i^. j-c a (Jjl (Jjutil jLuujI -Wujj 

■ ji*UI j* ^ISB fU*yi jVl ^ ifi 

j£ ^^3 aJlaISJI a jJ*HI LJH (^jliiil Jjlxilj jlHul Wmij jC- C v«k ill (.t-AC- £jaj 

Jllftll (Jauu ^ic- .AlaL^ll jjc, jIjia^M ^Ic. g.l—U-11 lAA £J3j La tA3jjJuJI uli) jj.utll £^ljjl 

©3—a a— iJjj Au jill (jS JjVl ja*-1I CjISjj £-lajj -iBjjj Prosena siberita jAftWil .^lil jl 
H ") Llajl .CjLJbijaJI ^Aj L^JjIc ^ij J^ali AjjjJI Jilj <jUjl <3*5 CuliijjJI 

tJjl*JI jljj AaJjj jlia ^.i JjVl j**LI tlilS j* Lexoophaga diatraeae ^Ai^lull JjiLJl Hill) 

j& J AijJl 

t jJalj-JI tiDlfcj t A flj iw \l ^Ljllj 4 jjU-alcS/l J * CuH t ^all jLa A^ rviH tlljl £]\ j& 

jLi—IjJ Ja—i-nj jc Juju ^3^3 (JjflUll ^ujl -ia^l jJ jl jj^^ ^ j u «oL. u ^ jjl^lc- Hli^3 

juUl < II jj3_A ,JjI*JI Ijfc jluuil Jawjj alivL* aj-iill j-u e^AUall j i-Aljlc- 

.dispersal jUiuijj ^emergence HUI r jj± l^A 

emergence H^Lj) 


j) w*\ JjL«JI jU tAAliLkll .IAj>u jLeHj l!^ l^Jjl JC. CuluLiiail La ajlc 

uul — i\ ^JJ_^ 1 .ur. Alii JJlA j-a jHV 1 . HHjUJIj l** AjLftVill jjj Aj-lH jll JuliilH'il Jowl 

aii IJilj tbbj-aJ -13 jj^j 1-^^ HLliiiail Hij L,llJk J3L 1 -^.Lq ajjjlc. jli i 

J—jSuj 1_ a aJiL_C- .Auk; joL^l L-lunllc jjc- J>L J^ljJJ jl ajlc ArJjlo jjc- Jjl*-il jj^J 

j^jj ji^/ juj;ju j«a CuLluH]! a AA jjjUJj t luj jK jl liiLoj jl LuI^q AjjjuaJI CliLuala-aJl 

c-l—ul 1—gJjlc- jjImi r. j^lj)! 1 jl j^ rt J CjluLiiail ^3 AjL 3 ^Jl Au*ij 



JjUil jLuij 


o^wljj lLi3j JjUI (j-a <■ A*ii\juftl' j^lall £-c (jJjjJ! li*b -IflS 

o^)j^)*rfa llj S^fcLlali o^A (_£Lo .4 jl-c j (jjjJj 

^Ic Jj-mJI (j^ <-u«lLa jLiljl iaLujl SlaiLsaJ <jal£Jl C. iUS^l ^.\*W j^Ljj y*j JJ 

.^ic Ajl j>Jal j j\ Aj^xLail l u 4-iu*al^. Aj^atjll AjjLu 31 ^ IjhVi 

. Aji jpkjl t-" ^ t ut« \ 1 r l ll ^B ) L,<j j] 4 Ai.fi.uii t ** u ,1 iI 4 m\ \\ 

dispersal jLiaiyi 

ijiii_ c. (jc- ±i*-i <^i U Jails a^I y Jl <^ail ^jUI JxUJI _jA jUduVI Jjisi 

: 1 |‘u JjUUI lLjIjI jLiajJ iJ ic jjjj jl j£-aj S^iSl (Jsl jc- Ci]Lj& .Aisle. 

Pre-ovipostional period o4H^ JJ L» 5jia -I 

synovigenic ^ jyj—^ bjai >*—a lIiI—A jildl ^—a Aj-alU. iiiiVUsJ (ja jL iS ^ 

_J j^Aajj s I mIkia jjc. cljAxJl j^ aic. j_j£i La bile- iparasitoids 

tshelter finding ^jl—<dl j-^c. bLaJlj mating ^jljJI ^aUe j»buV' ^ - ^ b b uj^ij 

J\jiL_uiV o^jUja _a jjc. blU. j_j£i sojjiil oa» JVLi. .food finding clailt jc. dli»jlj 

host habitat »jbi_LI Jo—j>« LS Ii. ji host associated cues JiUI j-> 3jaLuojt dil 

l ^ 1 tiff. IjQj l -1^ s U ^\ i IIN >.ul V Opius fletcheri JjiUI dlibl jl a?.j JHaJ' Jjjj^ .cues 

Pimpla ruficollis J_jilbil Jj'— i) jl a—a.j dllaS .jj]juil j£ j£ dLiijll 

jiyiA*a —II cj—jj Jjijj V <.1 jiixil (ja aic. Rhyaciona buoliana 3^^ic. aiiLildl 

jjjb <1 j_$£j aa Jj iolfactometer ^1 (j^bL* jl+i. »jUbd aic ^Luil JjUl j-i dLu^ldt 
—£jjI i~_)jy* ~ JL ^ 1 j b a l iVI l^~vtdj ^jl repellent a_jl_la 

J i.la I a^J j^a b'1 jjljl uaa^Jaj <. Aajj t ^u^jLiAil JLu£t a*j q ^ j^iJl j£ 

^_ill lIjLu jliftil j t •* il .IiqUII jyj jj il jSliA jl VI *^-iluiVI bill j>) ^ jil . jLuiiiVl huij 

oa_% (J—A*! jj j (JjIculII j£ ^ j>^ eliltbu 4 11 ry\ a«J JjuiJI jLiiijl da£o_jl ■ _ mV i ■ .n 

j j j S ^ jUa_^ I - -' ~-_Sj \ j . wA i ^ w ‘.II ^CsluII j yi o^jjS 4 i£*\ t ** J . ,i jta a Vi jl jjl^LjJali 

. jLiaiVt b.,.j j.*iiij JiM jc. d 'tAi jl I^jIc. ^lilbj tjL£ ^jilai 

Host marking or host discrimination JjUJ) jjJAi jl j»aka -uj 

i—i—iaii ^—s o!—Jjikll djl—jl Sc US host discrimination jUiwx<dl I is tlL-a ^ 

■ili ■ 'I Jl J_J® j^> 4 i^; j»J (_>all ia£u_jll ^3 i." v~t ill JJiij i<Jc. JftlaiAll J^Uil jl 

factor ” VLalc.’ 1 JjiUI ji JatA j>i Jjl _jA l ^Ic- Salt jl£ aalj . ^_p.l jUb 



A j>A 


J a*_j Lua o^Lal) oLa ^jJc. [\ ^Flanders ^llal *i5*V Cjj^. ^Aaj 

dispersal factor jLiij^il JaIc. L$-La diV jL^aj aJJ jjuil Li *,spoor factor jjVI JaIc. 

-marking factor ^ jUM I JaIc- jl 

<LjbJ (jJJ jl A^.1^11 diljl (jaftLiiil (Jjiflj jA (JjIjlII CjI jjaa ^a 

vIjLjLc. Ifl jj\ i^qjyi (Jjfl Vdl l!i9_j] (JLaVl ^Lcuij t ^jJanll Lull i4 a\‘>% .oil 

/)—o <jli iSjjA^o -l^J^ll JjL*JI ^2 3^)9j1a] 1 frl-liJI 4 -ia£ jjV 1 j > \ £a ^i^ljjA 

(JjIjlII A^.1^11 jl ^ ^jJanll ^a Jj-I^a J2C. jl aJ/xl j £jJaj <jl 1 

♦Ia_jaj (JIaSlI jjt m WL-n 

<jl Ll3 idibLilaH *'*'»! ^2 (bjbdl J>jjaj 4_laaV 4oa4u]Lj 

a*j intense searching lWjJI i '*&A\ dia^II ^ ojiiS <jc j j^_kj 

host J —jL*-1I £_jJ)jJ ^ feyi ^ b^.Vl Aic* 4 _iaaI o^AUall o^Jj 4 <j 4 kii-k aII (JpaliAil 

:4jM -isJjLj distribution 

iaa.A ^ L^LLaj l^jL* JjbJI ^jjSL ^ H"*- 4-*-mjLL <^Laa (J^Li* JjUJ 4_ilt*-Il 4iU&ll — ^ 

. <J^LLcui 4 ^Lu1a]| 

4_il ^1 1 1 ^ . uj> ^ (jiali-fl <LLiAj habitat 11 cJ^lj dJ^i-o (^JalLa (Jj-i-Lj ^jjL*JI “ Y 

.<^.LuiA]l ^\z. JjIjJI AjjUiuaIIj a l >>9rv'u\l Aaliill “V 

■j,—c c ft ^ a \\ lT mjJI cifiiall ijjliill ^ ^jV 1 ^ 

(J- ^al-dl Sli^iL« j^-o 4^aLjal ^Jjl jC. < _fll itn^l ^^Jlj ^ /ja jl JjIjlII 

ol£Lo Aio 4 flT4i.ll ^2 l lT i-njJI jli 4*\m ^9 Lai .Aii.dl 1 ^L^al o^a^LaJl a ] j \ 

1 *->•» ^ 1 d^A '■ ~y - -I > *■ i - ft N ^^ -~v -» j <LlS_^] Lc-Lixrf3 ^ n ^ N 1 ^- ^ ^ if- 4_llc. ^ J.a Li' 1 1 ^JjLslII 

success (SMS) j—ia-JI —ill <Jj—^JL i I—$jJI jL»ijj ^jj^\ CjUjISJI ^ jiiS 

ij«jlj—Jl JjJh ‘(SMS) <wjUJI sjiA Ifl (jjll CjLjjjLJI iJLa. ^ .motivaled searching 

i 

A fllVi fljj c> AA ^9 j,\k drx/o SljS^iLa 1 ^jLkiSjiVl 

(J—jIjC. (JsWdl 4jla. ^9 lIu^ -Isti 4 u^L^JI ft^-1 tCil djftlill 5Jl^ ^2 IaI .la^V 

L>^» (JaJala JjI*J (JjiUl iLliA J-i*A <jA Ajjj S^aLUI a La jjli sessile hosts 4 £j^La jjc 
J— jtaJi ^jl_J i 1L L—J ,4aUw .. A,11 d-l^j ^ Jjl*-ll j^>A 4.Jc. Jilaidl J^jJl d^bj A.^i! ra. ‘(JjS 



_.___________j JiUJl jUiij 

^laliaj AJLJ 3 Cjy^jy^ ajaa! Aaic 

host (JjU <-iaaI jj5u JtJUj SiUallj uliajSlj 11 aia V) ^a La Jja (ja Aalc. Ji]y*u 
CaLV iJjJasV) (_y* Aaji tlifc ♦ AaxaaUl ^loc-^U Aap*j! A LiJaVl oAA i-nV) ^A marking 

(j—C. La *J1 j l^alr* Jaialu (JjI jE, l$a3 A*l jjj ^ail Ajilalali Ijj 3 jjlia jl Ul_pJ (jl Cal jh&l-ill 

.productive habitat Aa^Uj] j5^1 c Sj^ 


Host density JjIjlSI 4itaS - —a 

^l—ual-La]| ^iG- (JjIaJI J y^-J j! v uuLLali ^Jjladl AaAaxJl AilaSJl <Is ^jl 

A_Ca a A. \/i (JjLsJI -i y^-j /jli fi li.Aia jla Aaaj ^3 <y yy II ja*Jl Aj. ^Ll) CaS^pl ^Jalij 

—jlaII ^ .AiklJI cilJj ^3 pUjJI ^c, Jaaiall LJa insufficient number AaaIS jac.j 

<jl £ j_1 ^^a* habitat ^5 Sja*-a Aaiaj 0 ja3 a_fl Jaiiail ^aii <_$! ^jl LCajI 

J aim ^—aj! Jjl—ia J Aaji Ja*-a 0* Aic 4 I 0 W quality habitat Ai* JJC- 

tj—« Jl_* jLla (Jaiiall ;Ac.^uaj tjAlia ^jl iAj ^>1ulcJI ^o3 \l A ,^-Icj • (jlfLall 

A L _ ml cj— 1 Ltll ^^Ic. jjJjdl La Ail*. ^3 (j^ij . Ca i3^1) j A^Hallj ^ y]\ l^jaSjp (—luilLall 


A_Lalx-a LaS tV ^pLa (jLLall lilA (Joa ^3 0 (.Jaiiall pUL ij^djlaj-aj^)o£Jl 

__a^j ^yilallaj Calalaill tjaaiail plLi [_y>a ‘‘-alala- 1 ^ CaluilaAa^Ji dLa jJuLa 

.^Jiiaall Aa**a ajlajj ALULa A^a^i 


Environmental factors -J 


Jai3 JjaJ Jj-o ^Icrj .CjLuj^aLallj Cjlalafijall ^Lioj] Ajuajl ^Lal^aJl A3 

J_jU) J3j-C Caa* JU^ C5'^J V] tAjailll dilA OLwjl^jJI 

4_1 4jjl_j>a]i jjc. 4_ilui! i_sj_)lall 1 IUilI I j U. ^ ^ ^jls 

4jiauJl icliilt j>i (Jljj (_jl ( JMl jjlc. .^tll...... cJ^ 4 

?.(■ ' j__j1sj ^_ii ^3 r j ‘^.'i D^i ,jU tijLjjjiaij oLiiam 

u_^a-JI 4_ Ajj Cy* 4il Ljaul lIIIIiS . jj*-« ^jLS-a ^jb eliJI ija j! 4 n~\ ill 

4 —a.jj jaj— j —c. jl VI ii—ijiai Jib iliili Trialeurodes vaporariorum &! > 

Jjliill jjJLjIIjj Encarsia formosa JjsiJ' Jala JAij j f *) o 

. jj.>>ll ijjL-cjjjyi ixJl CiaJ AaVI s4A JjixJ Ku-ji ^ 4j(;US jj-i 


t V A 




Aa31Aaj) 


Biological factors jail - —fe 


Jax>jj Jl Jiliij A^ iajojj jl (jl£-o J) CIjI i\iaVa JI jyi IjJdS j]l jp» 

^_9 a-l-oLl ^wajLuJl J ^.1 ^ mature eggs ^ji-bUll {j^nll jy« ^a*]I ^Ijj ^aL tdljj ^>Al 


UjLi—lij jjj5L tillaJl oJA JLq ^ .synovigenic parasitoids ®j-aja** djULilaJI 

^ 11 AS Ajaj-iUI c,Ia^S/I j)-« l^u£ {jls ;L-ajl . ^ 1^x31 jjC C Ph J1 {jJa^)*J j*} <jl£-a c^- 

tdjLujjjLi j\ AjsjAai jl Adjl dllLLiJa jj-a l^J jpA^'-Lo AaJjj 4jli. ^9 Ai^ jlfLo 
dll -lli&iall ^yQ ^ (.JiJdll A-bd {_pai *>1 jj-oj d ll jLaldl JaLoij Al9 _^A Aij^>a--dl a!!L aVl jL^I 
dlL-Alil» j)_—ra jj^j a m-v ill jjl dlJJ Ai3 1 »>ij1 .diljldll ^Ac. AaJjal \ AjjJdll 

L_iLill^ aI.^L^H AiVl A^alS-o ^^5 Aall S^Ufd ^aJ jyaj EttCQKSid AjuLil 1 _paJj'VI ^-aLLII 

,Ada^)Ldl diLiLilall JaLJjjj -il Ajlj A<u*J ^^j^aJlVl 


Nutritional state <5 jjaJI j<i*U Adliiil MJIaJI - j 

JaflS ^ul A^udj e jjj^aj jJ jj La {j j^. jA*J Adi A*JI AilaJl <jl dLld Vl^-a Ai V Lcj did 

j}_—c j.. }& u 9 J—tJliLdl c5 _lc .Idajl JiUil A_1 ^j 9 cf icj cJ^ Jsujj^II ajLidj ^Ic 

^j^aj—Jl £ _ iJaj (J__j9 A. jM d 4 ^ j ^ _ Ij £dd ^j]| AdJi-iiiall ^2 A^-ali. id)VL*JI 

^c- jM jlduiV' -^J ^.1 Aill j 9 jj {jl tanautogenous natural enemy 

.C,IAl 1I {jc i." 1% }\\ dajoij ^ lAjLdujJj Laid {JjUl JaI^J Jj |\ ud l«all Jjlxli 

JjLdi (jc liij jLijjVIJ ^I-AaJI j>c. la^j jldojyi j)^J j;jljJ jjl ^j;pk]l jAtll ^,5-^ LiAj 

»(jl j)La^]l {jjaij ^^9 'JjLlII j ^IasljI j)-o <S J^ ’i V jlduj’yi JaL-ujI ^9 A^^LL 

tAjl^ri nJl e^J_ill c.1—Alii A_^l^JI^ ^ jAlII A^jujjj^ e^^x^aj A-o^j^O f. I^xll ^1 ^j-o 

ojfi^yn diLLj Lila* ^LlII oLxjVI jjl L_i^.ljli jyo lWj i^lilll oj.ia j 

j A t l l jUHj] {j-a^)9 {_pa^)*j jlljj Ajjodl ^lAc-VI 1^3 j! Adc-j 

.Aiix^ Ail A^aI^a] l^j o jj£jj ujjUn a !1 ^)LaajVI L ,T j'd. 

0^1 J-daj jjL-a* jl f lAiJl jjLua-a ^1 lih ud j jW^! 

Selection and use of food or ovipositional resources 


LA-J- 4 -- ‘J « ^ o/ ^7 ^ . --V- -J- L5- — —^ 

AjLLu Ldajl ,A_j»ujLui f. Ji-^llj Aj^lajll J A^,^jJ t{_^ajdl 

la jpaj c-l-ixJI jl JjLlII jLl=kj il jL%A jp jiX ^5 djLliiiaJI ,»-o herbivores ■—>1 



^IjUS j JjUJI jLui) 


^l Lvmantria dispar _>vl 5I A_jji jc. kjjjLa jkla lilij ^yk Jlia . (Y;o <Jki) (l!la - 
j—a Aik—« ^k. Aid £daj \ a j. jK jl ^ Lixoophaga dialraeae (j AjjSUll JkiaJI ^ Ajlkij 
jc. >” i-yill Aklajl dll jli All Ig i aft'i i jl 1 ag jKI Aiakll _yc. jljkVl ^ykj 4 jk5l Ik ft Ik 

A_ujjiiall j\ A»a_jkil <" j| LaS - (Ha) Ak^yall dc i—kj I jlj iftlAill jl jjlaJI 

JftA 9J ^ 51 (Jiijj iii]j A*J (ilia Ila) ja Cjl jlv-kll (jaij £iij IgD-iC. jC. l^kj dC- A.ldl 1 II j 

j—aj pj —Ljj ^ j SjkVI a^kiJl j&Jj host or food suitability JjU 5I jl jkJl Adka 
a—^ jaiall diljdkl ja J£ ^yi Aaail jkl jjSj IgjU host or food regulation ftlkll jl Jki5l 

J jtaJI (J iJj jl iJ _k (jiaAill l^juaoj Ak dlljldll ^yk Ajkiall dlj.kl) jl Ar<j . Alilxiallj 

j. _ j j A Vt A ja . jjldil Jilxjl ■jkv'i jk ja di5j j C it'll • j^yaall Aik jl d y - r-> Ijl^a y jj 

^—51 ^Jj5 l$kkdl aic. AkUak jjiu ^lil Anlhonomus grandis jki!l j^l kaj-a Aijj 

£-j_ill j_a k_iill (_uijl_ii Ida_ j! . dildll ^yiL jc. (dilijJI AikAj J_j^.ja5l^ jjlll Jkaaiil 

liilj j JSbJI AajlLa ^yk i. al aTi <yla. jjjS aIa*"Lj JjUJI jkkt Jiaaj jl ajV Dendroclonus sp. 

. 1. ■ j 'la ft j ^ j\ Sj;>..ft5l di^ya ^yjj Laa (AlalSlI jjf, jl_jkVl) AjuJakl y *j aj jLaaad 

j'It c" \\ jIjqUII ^}aJti ^ii5k .ial^Jl Aala*-5I oA^i Jka Vj yb 1-a Ajjkiil ^l^)jVl y ^J L ^15a£ 

Copidosoma cJ J_iia A lal£jl J k. Li jl_jkl _^aj ^ ^ . l,>al-UJ LaJ jjUl ya j ^\c. 

j_aj ft I_lajl ^ _k J__kkll (Jaxj ua. j_jalaLkJI CjUja aJuIjS (jku ^yk JskiaJl desontisi 

J—jIjlSI (Jik jkj Microplitis croceipis Jkk5l ji yi- kaj! . JjM5 aJ jjl J>v I 

Campoleiis J—kkll 4 J—jUJI ^—s trehalose j^51 —^ajj 5I jSk y jkta ja ^jjI 

■ Hdiolhis virescens Akk yu k y* ja sonorensis 

j'.a a jl ^ y j) i'A j jl£a jl^ aJjIa] jjjilall dj j j '-k jl LiA jSjllj ^jAaJI ja 

A an a5k Ak. jSLlj -SMS jk all ’ta.lill i.k.-v.ill jljakaV Stimulus Ijsk ji kalj jjk ftleiJl 
jl *5 all AjjAlka Jl (jrJjj 4-ti5e jk lyiA (Jkk (JaS ja Ajlkk jj ft Ik j A. . "l a jl Jjlk Jaiiall 

Aika _ II 4 J il jViA.ll jfta J jlik (_jl Aic. Ajl Lk jl "" ja 5-aiajl . ^>kl jlko 

A ftku dl_a_l5l jljakaVI (Jkj A3 (Jkkll jli 4ftlAiJI jd-aa jl (JjUI jLukLl AaaoLxlt 


^yJUlljj appropriate stimuli or cues AikiJI Cjlj*ka21 Ji dj l^-ii a l l ^I. iVi Jj Jlkkl ^ Aliii 

.(Xl) jka ^yil jLiliVI 






jjiVi CrijrfiaJ! Jt 4j j ijJ^ fl flJety p\'M jl JiUil jl£i] fcliljlaiJ ^lijliil ^-nj :(t:o) 













_ jUi] 

Host habitat location JjUJI jUilj} Ja«j SL£>L> -cj 

L« LJlc. Jj£i ji jla 4jUii-o (j-o Jjl^yiaJI td-ia 4 ' JuaJl orientation (jl ■— i^ 

j! ‘sound JJj^-a—Sljl dight t- y *:ailji ‘volatile chemicals 3jd- Wld l Jlldl jaftll 4jlsJi*J ,jj£L 
electromagnetic a, u ... JlAtL^V! *J^- 3 ls' J ‘vision Ajj^I 

—:(r:o JLi) (_jAj JJjxJl od$J jjL-a-o Sje. liiljA .radiations 

Host j3U-i 

Host’s food or shelter c5jL*1' j' 

Associated organisms to the host JjUII A i-J CjUjUII -T" 
Interaction between all factors a « * J-I_^l »d* 

da _ utj jj-lc- IjjS (J.fu-ij ^yUll ?dil j_)ll oilA J-Uij ^ Aj-oA) (J-oLtil L ^A djljLilll 

(Jill jjl__xj' a <J£i ^Jajjl! £jJa j j i. 1 exit jlwxa j\ jbi-jl j! I La I iJjUJI 

4 iM ■■ - i\ jl 4 . li(. n - HI *(» ^ _J f ' 4 (I •**(. ..I ^jj)A i Lft 1 (11 cl <^jl_9 lA-fcj^jJ-dl y 4 i-'i -J-ll 

y j 1 yt jU kjll' . Li ^lQ-al l J 1 •* ll ibalitl 4 Hint J( ~ i^UkJl A-aljfc ^l „ , tl rt - ft IflKj (JjlxJl 4-£_^- ^JuC* ® 

.JSU1 


tLSajl A-> ■- a C-jl \A-UL4 ; 1 - ^X 4 



jLwojV) iu«j ^ d 4\\' , (,- J *\j urtj fcu uJi ji £Lj)jj 2I jjt^4 Ja *iUd> (^ :d ) l3^* 


Y AY 







: Ji] (JUSlxiiV 1 j (JLojjVI lia9j I^jU y\ > »*J j ^-ix-ulall el^c-Vl ^ 

JjSi- .mVl j JU-jVl ^ :short range orientation j^-aS jj - ^ 

J_J.U]] 4 J^J _^dJjJOk^o djl J udl K.J^ 1J HnJ 0 J ] i <n& CjLsl t H4> 

,o jjj_-a3 diliLiWi j\ (JjUsu ^3 (J^oaj j 

J^iai AiUo JX> ;> a^Jx II jjl) A-iij long range orientation ^.1*31 - Y 

4^,1 ^__^JI J CjJUAJI ^oaij oJAj 4 jj£ 1 dji ja-g o JlxJ (J^iaj -13 

.plant synomones oLitaJI diliSj djj^i j 

* fl 

-:I^La 4fjlt ^ilAujl JajLii ji (JjiLJI SlijLa 4.;lrtt ^9 Ljli J jJ t . i» ~'i Jsl jt &,}t AliA 


-u»L (_j ail jjjlJc Jail JSAj CjLxIjAI (y> jjjS Cu*jj :Host plant JAUI <JjUJ £j (1 

jl J aJ t(Jl iLaH Jjjoi Jt .4jilt jlAjjl Jtxuij Jj (JjiiaJI i_J.ia.jl 4jaJ J jLiil jjlxJI 

jl j — a. j liUjiSj i4jL_ayi Cy J'A jlA.1 cjliljj JJ i_iJajj Cardiochiles nigriceps jAkll 

Ais _ jl .4 j 9 oJja.j j)t Jkill i_fi_>i-aj 4ljlt -laljJ jKj> J] L_i.lajj Opiu .1 jletcheri JJail 

Helicoverpa (_s jA—aJI 4—liil*J i_j.iajj Macrobracon brevicornis (jl sjj*-jl j-= 

(j —a 1 jjA Ijjc 1$_>I j>i-j Antirrhinum sp. AAjLu Jc iaia .ialjii AAc armigera 

Heliothis a_J—a ^—it J ai a l a i l Cotesia nigriceps JAlail jl Ja.j IaJ .^jl+iil Ji!j*J' 
ojJ—llj j—kill ij— j-> 4—Aliill (Jjljjill j yi Aij»J 1 jjit (_ 5 ^>jjaJl till j >a-l$j virescens 
jjJI (Jjill CjLiljj (_jit 4iV 1 illij (_yit 4.1ja.>ji ^jj j£ij jlaJl j 


1 jjj i_j—*L (j j—II ja i _ s ^Liiil JlUl iais ,jjJ :Habitat preference jlAiTjtl Jiujj Jauaij (o 

j — jA jjJ 4i jLijjj/1 Ja_ij aJmjaSl jl Liail ^eaj ‘^Jjlt alsjLol Jjiiall i_jia LuiLu,! 

tojlj aJI jAi/i jj (J__oljt pt ala ‘“IjJ jjjjaiJj jLiia.1 ^jj .t£iii ^ _)a.j/l jA 

:4lc uiiij ^it *UjjI o^t ciJliAj .frlAitilj J tf.SA ajjj t4jjia^)ilj 

jLaill CiIjLli ^yit <Uilc jt tjjajJl Ijia. UaAj jjSj Cotesia nigriceps jAkil jl ^a.j -1 
^jl Jj clAjhiJ! Jij La Ijj j£ij iopen-sunlight habitats 4.» « ., «<>I I 4a.JLJI JljJi J 
jl J—aj .lAa 4aj» i in jjSj JJall (_ja3 i' fs. 'll SjJ3 jlj t 4jli^o Jlj-o jl jiij LjUliil 

;_5 j_II JjUil Jt tijLiVI ^aj |»Jj jLajl aJjJ AilSjjj 4 i ■ -uhl .iltl i~-'i1 Lajlj J-isSJ JjUli 

Jj—t j c.1—L Cj1j_j 9 dijijjj L»£ Cy s-j^- iSi^° ij 4 -) 4ijbj ^ 


YAr 


JSW) JjUJt jLui] 


^ic. ijUaOL ^ I ^ ^ Jj.1^ £-*Ja jj j . <-?l tAftll dlljlxill ^Ic. 

,<1jIc. CjISjJ jl -IjA-J 1^ *jl j-a (jli.ll! cjljLnl JiiaJl 

*\j —a.VI <j—a JjUJI <jt iliaJI X-iaj C. texa/wsj Chelonus insular is jl -T 

. l$_U <Jjl*Jl c-1 j^.S/1 LT^" -l4C« i-AjliJI jl L.loJtli jx Aj.lflkiill 

AjjUII) JjI jxli jUaj) IjjjS IjjJ l_i*Jj Ja^jjII (Jilj 4 /mil <wfljjia]! jI (Ja-w — f 

j-a <fl.lTi.iAH dilc.lijj'y! ^ -l^j <■** ijv t IfljliLflia illi£j <iujlaJ! till jJ^IIj 4_^.11a11 

, L^jlju 4 sV~'-v ^ ij\ >\ ial** i ^ j fh-K 1 1 JjUi ^j>iflJ 1 ^ > 1 a i j ^pLull (_Jj1jl11 

4_luij S-lLj JlilLj <Jc. ^ ^jjiajj (jlj jj*-* s —J^L .na SjSj — ^ 

sjt jj Jj Erigeron jIa jl J jijj J -ia.j JlxaJI Jc- • JiJajl' 

4_ juUII JjLi_aJI £•! jj) Jc. JHalll A '.ail ijjljLa Lygus pallipes Jc (JiluJI 

■ Oenothera, Daitcus, Solidaga J-ii 

Jl _jj J (jLiill uLj'^lu Cotesia nigriceps J443I SjLij Jt ullaa^Ut (ji*j jtJajj ( \ '■ 0 ) JjJA 
■H. virescens 0 Li-ili sJjJ Olijj J 1 J kiLJ^A 


u'jlik! 1 uU JJC. 

iliLuil Jfr <UajL$JI 

uLiLuIl jjc 

laujJlj iliLill AJli 

t 

w 

j__ic- ill _jUII — (JjUJI iilijj (j-a 4.)lli — <*_LLuj 

<alj-Q <^Lwa^ 

> £ 

A 

4 '1 ‘ -"V —« l!LiIjI i ill — JjMI iilfl^j.1 j^a — 4 » Vi\ IU “ Y 

(JjUJI ills jj jya 4ijlj k_j jiij 4 fll“v a j \ 

rr 


J\ AjLwaA iiluUJl — (JjljtH iiliJJ — 4 * 1-iLm (j*iAi — V" 

JjUXI ijla jj j-a 4 ^jU 4 afc^v 


jL^. 

i-il "tl ' ill — (_1—A jll < — lTjLjIc. — £ 

4 al*t-A jl 4_iLi-ta-Q jjC 



t •*il "il till — j_ j\jJ| iilijJ jya — (Jilia lTjIjLc- — 0 

■ t ** il a j ill : i _ r|0 ' 4 U. . ol 4fll '.f. 



t -il jlgiH — e-lj_JTU11 illi jj — (Jllia ijULc- — *1 

_ i ** il a j ill i ijja\ 4 t->. .J <jj 4 aha 


('^Vo iVinson ijj-<iJ) 








joiJl a aU 


Aa3 i j^jt-a ^lu ^ 1 Igjjj LaiS L afc , v‘» ,13 ^a^JI 4_*jlill £-I jjV 1 jl j — © 

4 jia^Jl jl^> *i>y I -lain: j\ lU^j l^^II 71 evanescens £ jill 4ji Trichogramma ^yuaJ J 

tarboreal habitats OjI j j-y a ll j jlaJiVl Jaluijl JOaij ^all 7’ embryophagum £. 3 ^ U^c. 
iSj—^ -marsh habitats ^y^H ^-0*1 jl I j di Uafu^ - l l T. sembilidis £jiil l-' 

.(jljJallj (jjiiAll i— ijLjIj ^ LliU^UiVI J) <!£Aj 1I £-lyS/l jjJJ LliUvIji,YI aiA 

aa itliVUJI ^ jSii o' Loajl <*1*41 ^ :Adjacent plants 4 jjl ><>11 (—a 

_m ^ylc . Jaiiall JaLlu fi.llj j ^C jJJC* (Jjnn*fc a .^lc <1a^-a1I jl & jji s^aII dlljldil 1 \* Y\ 

(j—lc Jj—j*ll S^o* Diateretiella rapae ckiUL <ajmj dul j jl < JHaII 

j— dt. diLdlu ^—lc. j jjwjaII jA)L Collard <dAjUil ^j£aJl 

- il l d J Lilli m 1—lA^ Jj AjV jSII dlld Jjjlj jl j-lJJ tilli ^ylc « djljLuil o.l$J 4jL- t ajLo 

diVL^ll ^ dlli j-o {jn^ail tjS -lc-j t<l bj jl dAjliill Jc JjUI jc- d±adi 

oJ j!_ Lj 1 jl * J jjj -1 ILlLui lol ' j'uJm-a l^jJ 1 t U Y\ .19 j 4 t-vl dilllliil jl 

^Ic. . jldojiyi ia^jj jc doaoll <Jac ^ masking or repellent chemicals 4 c^L*.j) 

<J_jiUlj Bess a harveyi l£ cJ;flkllj (JaWiti 4_imj ^ tJllaS cJjj^ 

iarixr — jLjj AjAjuaJI Pristiphora archsonii l jAa. ^^ic- ikkLJI Drino bohemica 

LS lc.1 J fiJUjll 4jmj dulS IaIu s4£JIa jl <jL^ia jjc. jtanil ji CjIjLuI AJu-avUl laricinia 

^ 11 IjiA ^ jc -iSj L. laricinia dilull Sj^L^a djlcljj jl Cjljlij ^Jic. ill^. ^ 

, 11 jULikll 3 J jUa AjjIl<u£ djl jl JV CjIj till I ^Uj jl 

4j_jj ^Jl jjl^xil jA <C- a ‘La^l^-d jdaftlj dlLJaiiall Jxo jl ^\1 j-o (_Wj 

J—alalJl Bracon mellitor JjaUl jl -^-Ij jlnujl -lanjj ^ jl ^.Ij <^1^ JjL*-j 4JadjAll 

j in J . jia^ll j^l ^9 5^.1 j1a11 Aj^.^ 11 t aK-v ^ ^jl j^*J j^ttll j^l ‘duj^.u 

i. \ jjjj <j-> djjdlc. ^_uj 4jjda. JjIjC. (jiiaJJ 4-v i-v^/i 4 jjUjC. <.'* ll^Uala JU^jlII jl 

(J__jl*-U jj^4 l^J ^-i^lj jl ^ ^ .li.*!) j)^J 4 9kY \^.a 4j^d^ 

- 9 Ida— jl A -yj 1 a oil iA ^—lc jliA . iti \ >V 1 l» - j ^Jj >aS ^ ^jjJl ^jlull 

l^ i^lc. ji*jjl Jl^* ^yic. Jikjj (Eulophidae) Sympiesis manylandensis cfeikll 
4 — IjuJI jl > i Ti l ^—lc (j 1 jjl ditiali l^Kj Gracillaridae aIjIc ^ljjj 3jjd^. ^U^.1 j^ 

,4jAj^11 


YAo 



JjUII jLiil 


jjjll AjjJoJI JjI j*J1 Ac, ja>a Itoplectis conquisitor 


j'» ‘ dlu ^gic- V J (_>* 1 - 1 J^ xxl <* tj-a J) 1 > .nil 

'»i_^ jLJ l^a_i .JjVl UJli_i-£3 L jy<a A U 11^11 ■ i ^ w 'j ^Ij ci]j ^9 

tl—jJ >—alail (jailii. jlaJiVl t>“ a j^>i<dl (terpenes cjLujjill L>*) pinnen 0^^' 

Ventura <J—jil»!l j)—a L-a—J .i_i—Sail j^Sc. Ja l alal l Heydenia unica Jaila!! i—i^aa 

M jii 5-jL^a—a j— jL J\ dulS pl^ai (jlijJill i—( Nemaritis ) canescens 

• Jj“1I 


j_A A_1 jI*J (J_-lilajl ^^9 (JjIjiII Aiaij j-ill Aj^x^2a. 

dliVI A^alf^i aiLjiaJI jaI^JI 1 L*Loja] tilLiA ^jli dUHj ^JoWil! a-Aac. ^k ^Iaj 

2\ j— ail (J_ilfij ^Jc. L) -6 Ajj^uj^JI dl£U A~aj\aa dVvLwi A-lJjpJ 

jLdiil jl <dljld]l o^LjJ jl t l$-i9 repellents S-ijUall jIjaII a.iljj ji ^attractants AjilaJI 
Jc. l^iiLu» 1 jiib ^laI^JI lSIE (j-o a^jUII AjjLill d^/^Lull dul£ lili tantiobiosis (_$ 

3_a-il£-o ^gic- JJjU dlij Aa j-Ixa AjaaI jli cl_iLJIj dlJaaiall £pl& 

oJj.} A -a A*V Aaj)1»Aa <_lil 1 (jLia11 (Jj u*i ^gic- • dliVl 

SjLjj a_i1a*JI ajs^J A^l^iil 3 -L^ -k A \\ jli ^pSi\ j\ ^UUUl j!a»j Jj 

Jj_ AjV ‘Ali-^ ^ g-lc- j A-La.1 >^^11 i** jULiiail jl-ixj i _yaiAkjy I jiaj o^uS b JJ}^} A^i\ jl-!btj 

3_*jlLo dll jLaj Aaijj dl jAiaJlJ <^91 £a11 

3 jjldil dl jilaJl tillj <jla 3 _j j^uijfc II dli^U 

tAij jljsj 3Jlc. apli£ dli dldal ^LajI 3>ijj 311 g-ol jij ^jAadiuiil a&Ld Sk synomones 
jl j_—A! tAlj ^oA’wu^ Ji3 j\ t Jjl*li ^^3 dLwjjiifiAllj dUUfliill o^li£ ^ilalljj jl ja]1 

. dljLuil Uuj jAiUJl /jc. 


jl A _SjIjiJ (JjflUH ^ ^LiAl JjIjiJI <jaA) ,^9 AiliaVlj JLuj^JUojV \ ^a ^^>11 LS^J 

q—C. AjaaS/Lj (j-nJ 1 ^al jC- l^IW \a c j 1 . n. ) V ^’| In. jj alsl^Laj .—La 

J t( JI—loll Jja^ ^Jc. jSi .associated organisms ^.i-J Cilulill )/\ (jjlull JjUII 

J_ailall r' jiJI jLoj AjA^lliuiiVl L>° Monolinia fructicola jlaill 

(>• Jl^Vl j Jj ijljL iLjlSja Ly lc. oljla-all jLsjII ^11 Biosteres (Opius) longicandatus 

.JlLJI ij 6, ‘ _AjiiLLall jLull ^11 '. t i.wtj (Jjilall (jl f jii ILa 


4 aII 


^ M j j— ^ 1c- ^-ujLuI J^du AaajoaII dl \\\$A\ ^lll dil jljalekSI jjl vAIIaS Ap. j 

A lysia J—^iUI J i iJUiaII j a£3 . Jjlxll JA-l^1 >^a 11 dilijl^ll Aaulill 

di_jl£ i'\i% IfliJVn ^jj^j ^ill Ac- ja> all CaUiophora 4 -jLaII dlilijJ manducater 

^ jUail ^~k \\ (JjilaJI lAA dlljl duApjl <A11 a£ . AIjIjlJ iJjlaWII <Jjj-«aj .^3 AaIa ^.vlll AjjuI^j 

U Aj£Ij j l^Lijjj o >A Uai» j . (Jjljtil A ^kAc- aIL^. ,^3 Aijli j {J^Ji 0 

^-iLaJ! dlijj jl 02 k.j dip. Nasonia (Monnonieila) vitripennis J^ai AadJU 

jjl_3 IA_(Jjiial] AjAlp. Iaj! j_j£j jd Aiiiaj djjlljj 43^) j ^3 IgJ ^auj 4flj%II LULi d) -6 

A•v j /_jl Idajl jA_L2 L« ^jic. j Aoi'vll ^ic- l_jIjaJI AjAju £ja 4pj\j (Jiilail 

<jl A _^.j tdl —3a JLJLq Jiiiail Ajljli Aj^j JjlaJI ^yic (JjlaJl Adil^j 

1 c) 4 —ajja Sj__A3 Ala Attic- ^Ic- JljJi i y 0 i\ Jjjlu Diaeretiella rapae dh®^ cJ^Ja 

jjSc. Aulnll Ajpj ^Ac. l^Aj Laa Ac-Lj Y 1 Axu diljldJI ci^JJ Vj (aLiSA 

.(_£^ddll djfcUll JC.U1SI Aaulj ^j| >A11a£j Jjljdl 

Host Location or Host finding by Parasitoids Ifliilj*! CiLLilall Sl^La :U31 j 
d.\ k < _ ij> r. . A.-Jj Ac-^uU (Ja-oj (jl aIjIc- jajoj^l JaiJai) al3^)La j i aII ^j-o 

a1jL*J JjiiaJI 4pjjj JjfliMij aAa*J\ oAA .host location olsiLaj aAa*J1 

. AjI aJuA jl Cy* ojALk-ail djl^iLalS AjI ~dn nVl A^jVi AiU^-o 

_ iLaAj lAA ^yi C.J 

Ajijljaj a^. 1 jl host A^uij ALd^p stimuli djl^ildl tiliji ajV — ^ 

•excretion Ajlpl j\ secretion 

i _ 5 _3 1 fl » inj JjIjiJI (ja Lq A3Laa dll^JLL«Jl eAA (Jaa] (Jiiiall L . "J <jl AjV ~~ t 

■ AaII 

ijf —^lj 4—3 j^)*-a1I Aj^> tirk 11 diLLiUl %hw.<a dl^Iuj t _ s ^- A^ JJ <_1 Afc 

^_3 Ajj« dl'dA (Jaryj 'laa IaA ^jCi- AjS»1j]Ij Ajuj ^yjll dlLtLiJaSI ^ja Ac- j-»y ^ dlliA 

L ^ jlc Liilc- A -pIxll djliujdll ^aLj dlli ^^3 A51 a tdlLlL&m ^ic. Aa-Laxj 

^ ^ 1 Cyzenis albicans (_^a— l£dl! JjaUI c _ 5 djl jl Apj ; JlLall .CjUx^iLJl 

^XjI—aa artificially damaged plantsUc-Lj —^ u-UUI ^Lull JjUJ! L yic didj ^Jc. 

J—Aj—naturally damaged plants lj» nk AillJI j ajL^aII JjIjJI ^Ic. ^uacul ( ^d> 


YAV 



(jljlxll (jrtniilll j JjUdl jddl 


{*-daji ^ J -^j •Operophtera brimata *ti*2dt 

^Snl—S j^JI j^)jJa_!l A ■•> y\\ i^i.Wi ^jII j diljLuJl dilj^S^ jx lg_i9 Loj SjL^ajJl jL/^imi 

A__jJ.1jl 11 d*9 dU3 ^ic.j tillj ^yic ^ AjijjIiII AjI *^aV 1 jl ^^Idtall 

A J.ldll A AJJj ^L-ljLuJl S_jL-«ajiJI jb^J liiijj aI^_lu (3jI* 11 oli^Lo AjLoC- j^£j g-tidl! 
j—>*11 a— dl ja djlijj JiLij Apanteles melanoscelus .l^A 1 Aj^dJl 

a— j| jl4—uil jill o3$J c? j'jaV^ C 3 ^ " A ^\ ijAJx j 4 ^jUj Lymantria dispar 

I \ Hi diU>J-J jj__Sj ,<ljijC. ftU^La ^3 fJjflUIl JlCrLuU 13 Aj l^Lill ^ L_)j3j j^ajjjS ^-ic. 

jl jS^iJ c*U3S 4-v wVl AjSuI^^ dllj^ia. jx {_£^^1 £4 jjV L£d?j»Jl jl^Xl l3> A ftht > >i Jjalali 
<—j—, 4. me/flttoscWws J—*UI aL—*J jj Hemerocampa leucostigma Ajil jail {*>l$3 

y\yS^\ j^ajjjSU jm n'v'i L-UjytUj .Ajt.nl \a Ajll-k j\ 4-/1^* a <■ —Aj^la 

«Jjiial! £A yxA^jij {jl (3^ Jjl^a-l! O^JA J jl jS.ai4 ^»*J1 
J—aaS JfL!d_j Add 4-lnj * a) duailj a Vfl* a AjLoC. JjUI el£>Lft {jl juJajj {jl ^..dl j^4 

4 3^*11 O A—A dLL^I j^a Aa.1 j ^ JJ ^Ardnij ^ j.U \1 3 jIx)I Lla. ji jJJj Ua. ji jSj] 

jIlA—3 A _^jjll ^AskliaiJ Sij f. y Jail j i <h j i djLpl L&j^ll ^a JLcJl (jj^ia A^ jj] 1 dll yuAA 

, 4 *L*y jIa^ yA AjdUll djLuUftj.su Ju^d yA a\ AjLlaII Aaaa^LoIIjI cJjUI IjI&j (3^* l5*^1 

4—^jl jl a}La —4 {j>» Ventura (Nemaritis) canescens JjaUI <-^] jl 4 JHJ1 Jjj^j 

djIjljiL Aj^UI jjfl-iil diliJa dilj^l .Anagasta kuehniella l5^^1 a^1j 9 dili jj 

jLa ^aJJ jl jS-QJ .(3^1 dli^Lo {_y^3k. Ijjl J-3d All 4^ c3^1-*-^ Aj S a. l l J3*J1 

■ di l ; Ukl l ^JA ^ (J^l Si' ^ .-. [JjU^j^jj <jjl_uu£ j\ *Ui _ji^ix>d _i \ A i Cjl^ ^ li.iJi ejsA 

• Context 4__Jaja^JI 4 _lull i jlc. c-lij a i^jjLlaj 4 i‘i<i\1 CiJr^i tj^ S 1 ^'* J 

^ jLi_jjJ jj —Ventura canescens J—iiisJl Ujjlij ^1 AjSil! c^iJI dil jl jjj Jxm Tm j 

.AiibJ dispersal pheromone 

Host location involving physical stimuli A aj J al l ililfl /mi l 'Uamljj JjUJI »l55U 

AjxjJall tlil^jlail jjjlj AjujIjC i jic. t" m". ^/ill tllLuiljllI {y* (jl jl a\\ j-a 

4 _j^&l L—lA jjJajjAuj iA-lJIjS jl <1 jI^iJ jl (Jjai-ill olS^Lo ^3 l^-al I'v'injj ^^/iljjjall^ 

~1^jAj A.j.^ihill dl^ludl i 


YAA 


^ -V ftl ^ A 


a _^_lj d>l_jljim ^k UU 1 1 1 »Ij 'sound ) 

iji —Ui Jjj—uj ^k .lJIaIi jAkj (jjJI CjIj^Ijj <jljjVl Cjlialj Jl* concealed hosts 
Euphasiopteryx ^cJ—jiiJl —*J jj —J d* di^sJl J 

Calcondamyia 4-lmljj diji-Jl ^ ikluij illlj&j t Jaj j J l jx-al j*-a 4_Lli*l ochraceci 

Jj—L iUI ^—£ ^k .Jassids jljjVl djlLlkj ^ \j^ ©ISDU1 (Sarcophagidae) auditrix 
(J_ all >11 <jj-j dj^ \-a Lillcrj djl yk\ } c-lic jj^ *• . >. V> n L ft $- il £ (jl d^A**"^ 

<J_Xo ‘LulaaJI d)l jLjj^U djULilall Jl liJnj -l»^.jl ,dAjVI ^k tg-La ^^lc.1 jj£illl ^k 

Phytomyza * —Aj'x d- 4 jAa-oj dilj^Vl i U * u x j Dapsilartha rufiventris JAW 

A—jo j _* ^j_pJ I J-WJ jdLui S->kk dliJLxJ J *<3^1 rM/7iWC7//f 

'j ■ ^ JO £>a J ‘ '■*'*'• .^jll Jjljtil lJ| 1 nfl£j ,^9 J*dd -j t <jjla^u31 CjI^jIaII 4- W J. jj 

J .liiall .Jauxll jy^aj*^ ojd^.j Jalkil) ia jdx ^k JIWI jA La£ dll^-aVl <jy d* 3 ^jc. 

Jaj_ L jj— ^Ajj^a ( _ 5 —1c. larvioviposition cAiijj uW Ormia ochareacect 

l_J <- Jp^ J' ^jA dlljA-al JjLqj Ixljx-al jAx^j dlj^a jj£-q jlj^J ^Xjdajx 

Jxluu_ j dli.1_£ »l£Ual >i9 ;4jili£-a dj^ dll y-k-i dilajjjl 

Phytomyza ranunculi aIjIc Clili jj ^ o j^L-ail djl j^aVl Dapsilarthra rufiventris 

dllil .,j _a ^_1c- {jr _ a oU^La ^k idjlj^-aj jjdll ^SJ iildal ^£ll 

^ -vl£ Q Idajl JjL’l.t.O ^jl AdLaJ \k ^ | ^l 3^ , O -0 dllA j . L j-uki 

. 0 f^k d-° ^/u] djI^A-dd 

4 \j—ki l ^ \‘)i jc. oliiLa dc. djUbikll ^d 4_iAAl JSI ji:vision — ^ 

d^-aJ 4 CJ^:. 1 ^ d-° V ^ f-Ldkj ^ 

<di—^ Dendroctonus pseudosfugae ^kk\ 0 uiUa. Jla Aialdij JjUI ^j 

J_5j d^lj Aj^xa ^ .‘lLa > wid^JI Sjiidl ooA kldj d^ 

^^_x. £. _a dd^y^ dy^-d^ y dLo wid^JI aj\j^ dli-dajl 

dj|j ^i kul l clii ^ Coed aides brunneri ^ j;S\ ^y ±5 

djljl-oVIj dll^xidl Ji.ii‘.ud d^ ^dijl d^ 4 ^ . JjUI 

jjjic.j 1 4 -jjIjj j ja Asilidae aIjIc- d* djU^jilLJI d- 4 dA^ jl| 

d n> l—j >£aj dj—Sphecidae ^—JjIc. d-® ojLiall cdSoSj djldlc. jll dj^lj-x. d- 4 

> a . ii ^LlJax^al j 



(jVrt*II j JjUlII jluiJ 


jVI —a*- L»^Ji«Ai j* a£IaII j»jj ^ :electomagnetic effects 4 j » Hjh l li a jj^-ill di)^ jjIaII -V 1 

A Cj tt ~|V| -uLu^'l L.-l^' l -v’ll 1 . J (_Ul*lt ili^Lo ^2 

(^jsj—! l a — L5 —9 4—jjLaJI dJ jl j-'-'Jt y l l J—aiia!! J iS' i j j i$a3j ^vibration jl jifcVI — £ 

djjljl_c. (j_ a 4 \n> «ll (Jil_j*lt diLLiL (JjljiJl 4 £^p A^jlj microhabitat 

Phoridae, Cecidomyiidae, Sarcophagidae, Drosophilidae, Muscidae & Spsidae 

— : Idii I JisS/l dibULdl liili 

a —Jji.j—j J^JaJ! I^jSj ovipositor search £-daj 4JI wiaoll 

ijlia—II oAjA till—5 jj ^uiull £jJaj aJIj microhabitat (JjsaII 

u—p. jj^j_a]! y ^l^)jJI (jll .1 pdjjA Ldajl y J\ tjl^JjVi •' a _^II yiajLji AjJajjL-o 

(Jaaii—= dj 1 ^jli t j£LaS/l bIa (J!LaJ (J ittkll djlij olflvLo Aic. ^Jb jui lfl.k..La jjfLa 

(jl_9 \ £-*Jaj aJIj >^Ij j*_kll ^.9 1.1 jj ^IajolLujVI jjjS A 1-udjl^klf 

j—ic. —kJI djUjj A_d>lj 3 L^ajj LJ lo JikUl Copidosoma desantisi J^ikll ^jA\ 

Ajj^L&II kkujVI jl (juLaiil ^2 £-daj aJIj j*_k]lj I. 1 jj Ifl’un ^!>Lo 

^ 2 —luoVl (jdaiill £jJaj aJI j<a ^Jiikil 11 a jk l *^ul . jl^JLj 

. (Jjkll jC ill 

A_k—uil Jjikii'cj (Jjakll Ua antennal search jbuil^VI jjjS ^UxujI^j — (uj 

A—ikili A > >' j»jj Aj (JjUII Aail JJ (Ja'vt «ll Jjdc. jl ll dil..„y I 

^^iL^jl j'L* ti-VuVI djj^ J jA duA^)J LIjLujI^jaII /yi ^ll£ dl'uA , 

Cotesia nigiiceps JaiLlI CjUI C -i L’ii a i JIUI Jaw* j^lc. .(Jjbdl 0^ lIi^jJI 

(jl-9 I- g^aC-j * jll j\ AajLuu£]I Alll^ i'iaII 1 ^9 jL» l ' u \ t Aj I 

^al^II jl ^ '--^ dl AJI A l-i. .I(JjUH Ajla. ^2 I. ^^j[ jS^j LUiljVI 

. l «^;K (_^Ic. Aa.jIj«jS dj^biloiA _j a£ jj Lqa 


j—C. dll_aj]l ^3 L«a jl j . u"n Aj I jj^>9j -_^«At!l Ajl jA (JS A^LoVI j)A 

jj—ajl J^Iai—j A—jjUaAII HjI^uaSI jl _i .» . l i p. Chelonus lexanus^iAAl ^ p.j La JjUJI 

^—Jaj A-III jj_a_ill Substrate alia (_fV juiiill ^ Inall oliDls Laiu i jU .aluiVI jj^jia 

A_;‘i l ^ J_^-IjJ (j;_lc Al.l U V I -v^ V LaJ AJjaVI el& (JS jjA^p .^uaijl 

Cil — uijj»a]I j diLLikll jA jdlS ^ (jpfJI («Aiaj aJIj jjji jjlc. chemoreceptors 




pXj-Jl LaLaJ A v.>il j dmul (Jlbil (JjJ3 j .Jlball J^ajlL l$LaLlc. jj <jl VJ 

.(Jjbtil sldl L^jlaldj iada j ^pajjll ^a-dj aJI Aja.jj ^^3 A-iLyuSil alj-il ilL A jaJ iI jpa 

(JjS-aJ (j-Tnll ^ ■ >. j A_]lj J , » . V . ’i .. i >’ i jjj jij : il l (j^ Cjl _j£aj (jl I a-^j l p$ aI I jj-a (J*i 

_J ■«'•■ ■ j 33 (Jjiiil (jV Ada a£lj]1 ‘ >•* 333 j) Je&VI La! (LaA^)j3 jy. aSiljJlj a 1 a j 1. J j3 

Diachasma <J_ jilil Jj-a_ a ‘iJ—ILJI lW 441 • .JjLil Jj^jII *L£il dlijjsjj^l ^ a-vld . i j 

AlLa. ^ •AJil di Cjoe. Cil j! jjA^U AaI y,jyi J^Lik (j<4 ^LlJI AaLu) aISIc. clila jj JJ alloeum 

A aUikll ^ 3 (JjiU] A. 1 .li ^ dj aJ| dljyk jj . “ ll l* In ,-\ j-jr .-. dulS ^)Laaj! (Jil3 A II dla^yil 

(_yaaj__il £_dj Ail dljxla ph»» ^ djli i Alull Ciliary]! a]L». (J I -»'»< (Ajiail dla_JL A li;% jl 

a— ili Biosteres longicctudatus J — jilit aILa J ttliaS .ajjull (j-^^-j- 40 c& Jc. Lul jix Ac. j 
(jl 3_Jkj Id_jl -1— j il (Jj^slj vli AjjaII dlSyil Lai AjaJI dli jajI A^^p. J^Li, Jp Alibi (_}j-£li 


jl OJ ij il3 a3p.ljii! L$1 jI jC (jc idk.ll! 3jc Gnapsis jva JLo3j^jj-lll a^)Cd dlijila 

(j—a ApjUl dll jl jjiVI iJIaSxJj !_jA ,.,^yi iya-I jLajll jl A V\1 , ,i Jlu Ijjjli A 'iia~u.ll A$£li3l 

Ajldi uiVI (j— 4 » _^11 I^A ^.Witu*) (jiJI dljii4ia]l (jl y£iij (jl ( ->j a!) I tCa-il . (Jj'biil dla^y 

1_ol c _J- Mall Ada_ 4 “C\ a 11 dlali^ll C irCj A <G , C. diLA j AdLdl o jj-e L^_i3l jj jSj l^illjii jil 

A Soldi! (Jjl jail aJIx. ^ lljLa liljiuJI lii (j_}% (jlaj.ill jdj dadl 1 »3idul (jjjl Cl iljljaUll 
a— Ja j*-il Jjljxll aJU. ^ lida (jj^ cS^ 1 jUiudSfl ,jjij dajl l jjSi concealed hosts 

.(JjLil jy* aJUJI dlilj£JI ualj exposed hosts 

Host location involving chemical stimuli Ayjl j^jSl I dil^dJI 4ja»j|^j Jilxll Slald 


A thi.il (Ji.13 (Jl (Jjiiil v l.lv iioljil j! dliill C^a ojcL-oll jjIjjII (J 44 *! La LJLc. 
jySjl 3lc. LJlc. (J 41 *^ '^jji (contact chemicals dui'iLil dljl; 44 ^ Lai .(JlUJI Ij^a ( _ s lill 
(^]al — Lil ^—a (jjjlLJI jl Jjiiil ;Ja*a L^-lLa (jJUiljj jjUalil Alia (jjSlj 1 3 ^ Jlc. 

(JlUil Jjk^ajil ajLx ^ dljLilall ^3ldd .potential host axil JlUJI (^Jc. lild jld ^1 

~ l 1 g II til■ i j 1 g il. uj AiLxi 1x30 3 I_^il a3A p ■ ..‘fll . A allA "I - ^ 4 dl3 A ill 1 4 ^ 3 I 

aL— aljJI a34 Jill : Long range chemoreception Jjjla jyUjill JLidyi 
jA _yjlil olfaction ^ii! AxL^ a L 1 ...Iji Lilx 13asj AaLka^ 1 ^ 11 . J ^ 1 .. t^l j^il 

A ll i v . CjJjLvj frl_>=kl i>a 3jV acljail lilil Aic-la Cya (JjjivSll j 35.1111 j .attraction <—jl3dyl 
1—a lilx -olfactometer pladdL ajL*^ jl (bait trap p^*iall plaid-L 



^LUJl (jrtt.n.i'iHj Jjbdl jLui) 


-&J 3 


J-a*J SjjlliLa j|^>i j? JjlxJlj (JjUI ^6 aj^)Ldl jl^&21 


H 


jLiLaUl 


A -tltfiC. a-iC-Ludl 4 _ijLx<u£]I iUlLfl ]\a\\ f^yc> ^ yA\ IjlA <Jxo ^Ac- ^dxoVl 

Euprociis <—uj SI CjIA <Lil Jill sj^h. pi jic. ^j3 jl j£A c 8, \\*\ 

. J— jUJI a — -Jiljl \jAa-ia Pimpla bicolor J^ila l>° Mj** jjill j^lc- terminalia 

synomones ajjUI CjUitaJI l j-& ^£1 d^j^'l ^II t"'iVi Axil jll CjUUill lIujj <illi£ 

I j I jV d)'_J CjLiLaia]l A lii.J^j djUSj^oil 0J1A JL<* (Jffid .4 *<uLJ! dljtiill I fl JC- 

ojj!—L la j! j—« L 5^ Aollc. relaibilty and detectability £a£ ^jj>j 4jal.L-ax 

^g^jiLdl cjIjsu] ^Ic- AiLiSjl -oj . ^Lull JjIxJ) ^^Ac- (J? 'I JjIxJI dc- -i^aS ?r_^j 

xlU ajL^JI U^till CjU'uj] Phytoseiuluspersimilis 


ji (Jjikll L_jay (<^(JSUJI j <jjLiJI uj^ 

—II (j—JI ,j—ic. (J ikuH Epidincersis lopesi ^JjiiJI dllis LS ic Jllo >l >jjjLJI 
5_-iia.Vl AjjUij A -> \y )!I ddUic. cA JjiK jl tluj L..n-k Phenococcus manihoti 


J_jLmJI - A _aJ y ^ iuu_J Li l*-o |_ff jJiaJlj (jjUJI cJjl-*JI (Jc-Uj Aijlall J^JI 

I_jJ&JIj C-il_jjlaiJI Jl« 4 -a^L_cuJI CiUlSJI (j-axj jjii (illiS khost-plant complex ^jjJbJI 

l^-Jli jC- ^11 CjLoijjiyl j OLlll&laJ dll^uilj i" J ^ i'i-X (J^oju •" ’■■ u_jl_ | >*JI ; 

J—iilaJI ‘ i ' 1 ^; ' 1 J^' i ~~' j w - ' 1 ^£lJI AjIjJ CjISjjj JaJJ^Jl ^jlaall gAAu i JliLJl L?^ ' O^ 1 

CjI — 4-ua11 Ibalia leucospoides J—< .'jv *- 1 — i ‘-^•^ tDiachasirnimorpha iongicaudatus 
£ —a oj —cil*_o ^ l£-^j Amylosfereum spp. ‘ . ula i i J K -a ' I jlaall ^ 4j»_iiaJI ^j'jjIIj 

dil^.i.yi ^ la."'i.n ^iJI ouuyi joi J -dial (^ ;C> ) •Sirex noctilio • n a - t l l 

. ■ ^ > ^1 1 A I \^ >-> 4jjtxaji|l 


^0*51 JjjJa ^LtajUl JUHwVI * diULim jjASiul “Ulai (^ ■°) Ijj-li 


JJW 

4ijUJI 

(JaiWl 

A.nagasta kuehniella 

Ichneumonidae 

Pimpla bicolor 

pupae of flies 

Pteromalidae 

Nasonia vitripennis 

A. nagasta laiehn iella 

Ichneumonidae 

Ventura canscens 

Aonidielfa aurantii 

Aphelinidae 

Aphytis m el inns 

Nezarct viridu/a 

Tachinidae 

Trichopoda pennipes 





4a*. jJjiiii AaAISaII 


CjI _CjLlliiiaJI AjL^JaJ ,^ 1 c. A^jAj ^ <—Sj^laJl ^ja .li-ix!! i^IIjA 

IjjJ A —i1a*a11 A —ujjll ^ ^ Y\u*n (JjUil l_uL ijlilttll lU^J «-jl jj 3 

Microbracon J—aiUI a—jjjj jjl aiia 4 aLLc. Aj»JI jl JaiLSI aJ >~iJ Aa.jA jja^j LoU 
j — jI Corcyra cephalonica j jS/l a—J il ji JjLtll ^Jc. AjUj 1« JLa,l Aj<-uJ gelechiae 

. ^juiaUaJI iJjljjA Ajjlji jAj jjJtuUl (JjlxJI j^jljjS (_}jaL-\l AjLajxJ A-^jA k ^ 3c ' Sjjj*-« 

j-1] (Jja-ojIS A j .j WI I ellljjA jjjaSS j £-diCjl (JllLjjjijjja AjxjjJai! plac-V! iJiM.u'l ^jl 

(Jj—«jjjill Trichogramma pretiosum J—JiJaJI l-j-l-vIlja iJliJl Jjjjj ljr 3c - jC- 

(Jjj—i. j—a s jJj£ CjLjl^la lilliA (jli lilljsS . ^JJI (JjIjLi jSj-=>- ^ HeliOlhis zea u* j j aJ I 

Aonidiella e-l j « °*tl l AjjJjiJI oj.a -kll ^nn>l l (jj-ajj^lj <La j» ] n* aJ. /u d* i /n < »■> Aphylis 
•yi *—II (jJji-a jW^- ls* AaLaa^JI i_jjLauSI d* cJla a£Ij aa j .^JIjjJI £- j\j* aurantii 

a— k^LaJl ,< x VJ I cjLjj- 4 j^joa ^ _ vw Vi l^jli Cleridae aIjLc. ^ja AjjJjaJI ■" ^ .j'^q.-.'i' <11^. ^3 
a— iJt £—aaj Cil—jj^jjai! Tachinidae djLJjiia lJSa£j iScolytidae aJjIc. <j« ^-JiSl (jjiliLj 
a—<L ijil Scetionidae aLSc d* A. >ml l dil JjiS-i til]j£ iNezara viridula <■! 

fcl jjJ a—*JI AaJI j£a (jil f.\ j. ^-%1 1 Aiill JjiL i] ‘Podisus maculivenlris AjjjjLiII aLU 

^—al _j-a jj—!] Ajl^jll UU U£l j olHjl jjil ijtii) aj^ic.j ^aVill (JJ-A 3 0° 

dd\ —a jj j^>l— jj ^ j— SI Leptopilina heterotoma Jjikil Jjli ulJiSj .aJc. JikSl] ^kjjJI 


J— iLk-SI Iaa a^.Ijj (j^Lol jil a«j <■ i >.w~-;. ^j^JLoll ^a j Aji»IL<J! Aj£liSI ^a lilijjaJI 

Trissolcus basalts L yaa —JI J jaK jli liSj .JjIjlIS aUI£1I CjI^^II ^a->"i CjU jjja 
a —jc.li.Jl A —jLS y» cPli (ja. Nezara viridula ^1 jjJajJI AjuII Aiilc. i_UIjS jjiJ a*j ^ <— jaajj 
(jiuJl CjI Jjah r_y> aJsujIjj phoresy SjJLtjJI 3j4Ua <JiLjj .defense compounds 

a— La.iJi CjI _jCu__aJI a—a>l jjj aj tAJjlc. (ja^jj ^JajA t _ s JJ Jj*-ojlS a Ij. ..; ^£ Telenomus 

• Lymantridae Aljlc d* aJjIc. aJiI ji] Aj3ljJJI a%"h'I jja. S-iiJjiJI aal j.* .all ^ J;«USI 

Close or short range cli emoreception jIaII ILaiSJ JLSli mV I -Y 

ojjjja j J jUJI iliiLd (JAaSI Sjjj-oa ^_’i $ a. ^l-v 1 l o 1 Aj*_uJall f.l^cS/1 ^ >- , v j 

djULskALii] ^Jsu CjLiililaJI ^ilix .a (jl jjIUI dl^Jal Ljajl Alicia Aj^ULa Aa^jJalj 

Al^s— a — UX.A AjjLuuS l^lxi iA^La -Xio positive behavioral responses AajL^J a^^Laj 
* )AA J) ^Jj Aulj AjS jliJl <s—eJiA AqKA aI I 4 La . J JJ 

<illj <ja ojIa tiUiSj CiljLtm (jA ^ JS1 



(jljltD Jibdl jLiiJ 


SjbU^S djl^ a!a£ ^.vdid jJl >^a\1 ^j>>» } ^Ac. c-jjJall ^alii-u l iAj 

cljl—jj 1_$£jlj ^dll jl ja.W ji Ixj :Host traces near eggs 'Uiajj JjUH j^i _ 1 

j|j— a ^)ld .‘jjVI Ja_ luj ^_2 jl AjjLiill l^ljl^c .^Id jl Axj 

L> i i\ 1 i ** J si tfl V*t A . .->1 -v ^ i ‘ t l tl iQ j-tl l djlj] aJoajI^J (JjIjuII ola^Lo <_iLaC. ^3 4 j * al mV 1 

^ aILj Ibalia sp. J^mi jl ^3 ■ Aijj~~4 djLLiJa 

j )ni\ Sirex spp. dll jJld. jia^. 4 >jVi du j£j AjjLia^ jl j>a dilj ^ na^ll ^2 

Si 2 *>La] A3a*J yi ^Aaddi ^aII tiilj jj^Suj A UVl ^y]j ^£^1 L. U* % \1 

Chelonus texcmusi} —<Ja—J jj JjUJi ^SAac . jl jSi LdaJ . JjUJI 

Sjjj ^_ SI l .. ^iSjj 1__j^)I^)^, 4 — SjIjj c-1 a\\ _ 2 jLjiU aLIs >1 LluL-jI jj 

.(j^jJI «.lijl Heliothis virescens{) Lall 

u_ij—kil j^ii 4Ldil—ul a£ jl ujllj Trichogramma jaildl ^^ic. CjLJ jail ^ jLSII l^ILsi 
^ ^jill lIiLjjAl-aa£ 1$ i.Au j\ <1j 1 jc diLil^a djljJ 

j^S-all jt Aj1a*a]I dl^-dajl •(JJ^'^ jjljjjlll <Lls jl ^)J > 

13,17 *j 1—a jA Ostrinia mtbilalis ^ujjVl 3j-JI u^A^l^a j^jjjll 

Trichogramma \ —^—3-iUj CjUIjjJ oij ^iil dimethylnonatriaconlane 

.^■LiLvall TrlxiuS^ ^J^C. nuhilale 

dljLj—11 ^—a jjj—j ^jLij^o (jlc. sjilaJl jl^>j ^jlaj : Host frass (feces) JjUJI jl jj -t-i 

tillL jl U il~~.i1.au j."ajll j i'' l 1 jl^al-ili t^ya aja*J 

Amblyseius fallacis (_>aj 3LJ1 .LliUill ^ ^333 CjLuL-aj^ j\ (JjUJl ^ 

^Sj —iVI 0-31 Jill (j* ojjij Tetranychus urticae <_^jj^' Jji 4 laai^La] 

’ • , ■ , 

Cotesia <J_Allall 4_jl-> ill Oja_fill 4_ijj dills .Ciaall I jjSjj JaSIj UaLuj jilSI J 3 ly'n 

Jjikll 4 -ujuIU LI .Diatraea saccharalis <1jL jl jJ ^^-jLqJI (j ^I-VLml l 4Ja^ljj flavipcs 
j—S»l aia Plodia interpunctella 3jUl 3JjJ ^1& ^Ul Ventura canescem 

(jj—« jjjS 11 djlljLoS 2- stearoylcyclohexane- 1,3 dione <2- palmitoyl jajSj-JI Luj*3 

t 

(J—o*j i ^j\\ dlljijj A-uiJl^ aSI ^lr^j .aIjIc. SlSXc ,yi (JiakH Jlc-L-uJ 

(_J_ll ytii 4_la_kJ yi l" lijgL d-ilj }La ^_jl j\ S^kil^A Jji aJoaajI dllj 


yt dltdll jjfLi ^Jl dlVl^Jl . dlV_^^l ^jd* \ A*J jl ^^A Ia£ jl^Jl £-*a i. '‘ .I ^ .^A.1 J 

^£A*jj ^j\\ djUll £ jj jU i dalj^-G j jj££ <Ja*j ^j !1 (l$J J_£.iUll Ji'j dild Jj^ll v± 11 j jA.sia 
• V (Jdlall lJ jj£j jjljill ^ JA jl Aaj l* 4 ^ JlAaJ U a^j u i ^ .11 A_llc« 

cleptoparasitoids —51 a —L»jiJl diLLiUl ^.lg-> :Parasitoid traces dl jljfthl l jliil -£ 

J L-saS/1 J jalnll <AI>IaJ ^dj . dlljljflldl qj* ^£^^1 g'ljjl A Vi ml 1 Jr- (Ja Will jfui JjIjC 

^ 1 > s-i S /1 (JjUI AjJlaj ^Ull jjLdl ^JaH JjfiJall <Lol£ll joC- jl JaVl A-Ja^l 
4ja*«l jJ <^1 jij AajLiajS jl Jl j jLdl ia jAaII jiilail i . nV'w>n . JjV 1 Juilall Ala-d A_Ll 

. I Jr- (JilaloJl Jjl jC- ol£Lo Jj IaJ^SJ jll j JLa-a J J-J}/1 JdJall 
ddul CjIujI jj o^c, cIUa :Host mandibular gland secretions 4 jSA 11 dljl Jl - J 

^ !illj A dluuSIl CjI^uIaII j U JJ^J cJj' j -53 Aj^all J-IslII dll jl Jj -aJj jjAll jjd 1 

Jill A.%/Jjl Ajflm^a. dlLlLala Jc. dlLu.ilj.lll o JA ( i)i» a dljSj .Alii*] (Jdlail IjSii 

.Addll j ^ - >»di pljul AjjLuII Jj 1 ^*J 1 Jc. L^jl jl Jl IJJi^j 

jajjj_j 1_* SjI c tJjU-ll U jjj ojLa j* AjLuxll IjSi 51 :Honeydew 4jL^i 11 Sj-iill ~ —A 

(jl Jl 2 kj . Ajjd ail dll Ji dlj Jaj i^\ V LiSj jAll£ A.%.ir^V 1 Aj iina Ajj dll j 

j dl (J__iala jA ^ jluir- o jdj Aj^Lj 1 ^-iSJ lSj 1 -*J 1 3 j^ AjJLiJl diljliiil 

jl—a tiaJajil diljldll j-a jj^l ajA c. ^_a3jall ^1 Ephedrus cerasicola 

. dlaliilall j^a ^^jil l>i4-5 i. 3 -<wo j! j)5b«j A jltua 11 S jdil 

jl 4 J j! ^l! 1 *LLa Liil jj diljLull ^ayl ^ 4,11 dljldil j-4 SjjAAil JI ^ajI — J 

-Ihidil AjAjjIail pl^C-S/l A jj jidd S^jUaiLa ^16 dildj^ l^j AjL-sxa]! diL^.L^ct]l 
j—o S^)dLj-o ^jlli jl (_Jj 1 ^*J 1 Aj.^M tJati 1 ^ >nfl \ dljldll j>a jl^-ail \ *Vii Si , ^Ijiil 
j-*a ^jL-siaII jl jS /1 ^oA^ljil jl dd Jlid 4 A ill ^ A djlj)l^)3j oj^ ^2 4j 

^1 jlA\ j^a jjaj Spodoptera frugiperda j AjdJl Sjill diblij 

Jl Cotesia rubecula 11 Jdjj odL dlli^ .Cotesia marginiventris JlJI 

^ d . 1 —g_ilo w_3—j Jll (J dllSjj AjJaj A.-^kjqj Ldjll dllij j>j AilUil dil^L^iAil 

.(JAaII i jj - dil g ^>1 dlmU IJjI^JlI dl.lljfllall Ax- JATk^Q dli^LA |Vl®| 


_ yAjbul JjUJI jLui] 

<j±a!\ jys& JUVu *i 1 ^MVu^L CiULikSI k&jj A A SL£Lj jjjjj (V:o) Jj-i^ 


Host JtaJI 

Family AlfUJ) 

Parasitoid JailaJI 

Host traces near eggs “Uajj iy» ujilb JjUJI jfai 

Anagasta kuehniella 

Braconidac 

Chelonns lexanus 

Earygasler integriceps 

Scelionidae 

Telenomus choropus 

Sitotroga cerelella , //. zea & 

Trichoplusia ni 

Trichogrammatidac 

Trichogramma evanscens 

Lepidoptcra 

Braconidae 

Chelonns sp. 

Host faces JiUJI j\ jj 

Anthonomus grandis 

Braconidae 

Bracon mellitor 

Phthorimaea operculella 

Braconidae 

Orgilus lepidus 

Busseola fluscci 

Braconidae 

Apanteles sesamilae 

Heliothis spp. 

Braconidae 

Micropletis erocepis 

H. zea 

Braconidae 

Microplelis croceipis 

Accessory glands secretion AaiLfa’in JJ*J1 ^1 jljij 

Anagasta kuehniella 

lelmcumonidae 

Ventura canscem 

Lymantria dispar 

Braconidae 

Apanteles melanosceles 

Heliothis spp 

Braconidae 

Cardioclules nigriceps 

Host marking pheromone JiUJI ^ikj Cjlij *jsi 

Rhagoletis pomondla 

Braconidae 

Opiits lectus 

Spodopiera & H. zea 

fritgiperda 

Trichogrammalidae 

Scelionidae 

Trichogramma pretiosum 

Telenomus reminus 

Fruit flies i— Lz 

Braconidae 

Opiits sp. 







Aja,, jiJ jUjI AaSLSa]! 


JIjaU Lfrl “»*t 4 lie ' -.1 jbaUU tijjiu, 
Behavior of parasitoids when contacted with host odors 

4 >rj >11 t >’ !'■ j] l ** il \ j ^ ^^ a A aV\L. nil jlb-A^l] A > j 1 -• *1 iXjLliiiiaJ! A 1 A f A ' ir - 

j—jiij Lo Ulli. 4jli ( ja^ jjiA ji (jUaj ^ Jxaj ^j tkairomones or arrestants c-IIlIlovU 

Ij-ji Jialu J;a kll ^Ic. A_E rjjl jaij 


Orthokinetic response —j ^ i_a Ja*^ SaL j j Jjikll a£ ja. (.±u - \ 

4jj 1 j.'.r- <Uaj^iaj illll a3j 4^yfc-]l c-JaJ j Jl*-4 olL^y ^ jl: t 

lii—fc 4 as 4—a ._jj ^all jLauJI ^^ic. IjuI*^j bill J ' ‘klinokinesis ,^-aAj 

• kilinotaxis —j ‘—o^ Suk u a jS JI i^<JI 

■4_ Lokst^JI JjIsUaII < _il jja'i jj-kt Jjl j*ll ^jc. i* <V 4jl«r. ujLiliiUI j£ji Lo Lilt _ X 

jl jIaju^—Lwj^ I A U, J J I ll^al! .*V, \ 4^aA^vLal] jJjiiaJI (jll£3 lie. ^ 4_1J j-a l! j^illj 

^jlalkall (J^ll L$ 1C' w >-l‘AA JjX-i ko blUi. 4jli oI^-IjIaJI 4-ynsJ! lUjl^ yn - T i 1 1 

4—4Juoc ^ j number of return Saj*ll CjIj^ ii*j bill 4lA*-«Jl 

bllaS 5 4iklJI JjiiaU al _jJ! tilii arressment response blL«J aji <_ylc. 4jlij 

• learning ^slblilj jj^jill J ^akil l 4-jLli 

<-Encarsia bimaculata (J kk j iTrichograma sp. J j a L J—i« bjl jljai-il l (jbw-j bbJil -t 
i5k>l—ball ojjl—a-aJI (3^=*^—^ (jc- t 'L-kJ I ^ '<aL Erefomecrus sp. 

_kJa j ,■* ") jjjll CjlS^ill (jl aii Ljaal .(JjLjlII oLsiiLal 4jLjjj£ (Jjlj^Qj^ySllj AloLtall 

J;akill A U■ ^1 j.i apli^ilj 4 .naiil (J^al: 1 j jir. Jaki'ill LtjLjj»j^yS]Li -kLliiJI ill -sj 

.4lol*_»ll ^ k&jjJayA iJjlajj]l Jlo IjlLo Apanleles melanoscelus 

4_ajjj o^y*_L-a ASLjlo liliiSj 4 £j2l]1 e-JaJ ^jli Liljj ^Ic. ~ ® 

4—lIj!—^^ 4 iji .•. 4jjly«j£ ^i^ykall j\ } j a M 

j^a jl J^akill 4 u J^aj ^ill CjajJl Jsujjjui eyjy a lIulu]j 

jl J— iLlaII 4yuij ajbjj (Jjl*jl iliiLa qa jjjj 13 i local patch o 11 a>j 

i _ s —a 4aLi—*J1 iji—ill Encarsia bimaculata J^iki AjI^IajI (t;o) JSbi ^Jajj - 

• t_Sj)AA (3lyk>l L_J j'-cll 


X^V 



ij Mill ^jn^Vtllj JjIiJI jUiit 



Host Acceptance by Parasitoids JjUJI Jjjfl 


Ijj Jl —13 j JjIjlII SjdLui ^ Jj J iJjUtll IJliJLaj (Jjalall Jjl Jjm-oj 4 . '‘ ar - 

-jjl 4-la— ujJ JjLlII ^xUJj ^aJJ JLMjj tAla v-_lJlL jl 4-13 jl AjIc- (j/Tiill £dcajj dijlS 

JHaSj 4(JjLlII ^ic jl J^,lj 4jcdaj ^ 1 >j <^111 Jajl j-iilail 

J!i* A ia ri^ll 4dljAiSil JJ1 o J^.a.1 j CjliLuSui 4_»-al^jj 4-alc* 4i^=u ^JlII ^Aali *jl ^£aj jl liA 
telectroantcnnogram (EAG) Jl—^ JlL£j HPLC, GC-MS Jl j^jTjUjj£3i —31 *J$J 

J \ ^ \W ^aIax] Jaill llaji J jJ* JSaL) Ci^cLjj .13 olfactometer ^US SJ$Jj 

. JjUJ! JJi jl (jo 

A\\^cl J l^‘fl .3 4 LgLAs l$_La A Jl j,< nSll 4 _^al^j 4 a m-v A\ djl^a-uLall j dll ^ iuJI t. ,1*1*1 

(Jj_L-aJ £-* JjLlII <Jjj3 Jc. Ai£U11 <LjLq£- J LdaJ <Jj 4 jLkiljVl -ixwij J JjlaJI ©li^La 

*j Su sii.-Jj 4 *_i 4j^ill jaj] JjLlJI 4_iOL-a qa J<*» JjflKli JijV AjV t^l>J,. 1^ JjlC' Jl 

i J_..la.'La ^A La LgJu L_)l_i*J cA*J L-Uvilxa j JLl^ JjI^jlII JUj j ^ . .Jajl £da^j 

4__lLc (J_iialil jl “G^a jl oj-aj jl ^disease ^'daj-a L >*“>* jl JjIslI] 4 -s. .^\l i 

. ji J ^ ji (J 1 * jj K 4iainl^J 

Jjj 3 ^uiij A-ila- x il Ja^ l^jl Jc. host acceptance JjjS ^UUc- cJljj*j ^»j 

Jic-lj .chemical stimuli iulWUl djl ^ ful lj tactile stimuli <h\ $ nJ l JJLi. Jh JjUJI 

iI^j *^Lal£il jl $. Jac- jl ^3^)J jl 4 > J t J* all J Jill ^Ldaj J 

. v.^ iu\ JjLall Jijl 


Cl) jUa. 5j«jJ Jl JjIhII Jjii ^ji 3 jia 1 ‘lV£ ^lt Schmidt Tn*di Jj*JI Ld 

~'iS A 

Host location and examination j JU! Sl£sU - I 

Thrusting with ovipositor ^=>j 4Jb J&JI jja 

Inserting the ovipositor t <jja j 3JI jjf- ~T 
Egg deposition (Oviposition) ijiuJI j ~ i 

ol ^iaai Jj AjLmJl lilt LujiS Aoi Strand and Vinson j jm'ijaj -iil Ju JalUJI Ul 
Host encounter JjUJI _ 1 


Host drumming 

Adaption of female posture 

Probing 

Drilling with ovipositor 

Oviposition 

Host marking 



host recognition = host <J—IUI Jj—ja 3 —jLc U>jc asa I^Al (Weseloh jJUi! Id 
dlluj JaJl *-iaj 4j'.nl 4jJa3j ji Jilidl 1 $j 3 ujisj J11 4jla«ll l$JI Jc acceptance 

. Jlxl3 a jU a" 4^«y»dl jxj 

^_3 J_jal~.ll 3_ alt! jl Juju J 1 j "-ct lil 4jl.mll lilt (jl jSij J L^ajl liA a II (jxs 

■ — J-aj 111 ^4ij (_Jja oja JjSfl j* lad (jl Jjilsll Jul J*5 iilx« 4j11jJI ji 4jjlj]l o jJaLxll 

aggressive j! ja _*JI 4£J_u Ji« 4.^ JUl J! UJ j 4ilc.yi J .Jj Jull ttlia j jSj aaj 

. jl JjiL Aiaxul Jj 4j1c. (JiLjll Jloi JilaJI jjl Jl £-=4 .jj 43 j! l behavior 

— '. Ia4 j ( jj1j,,iLJ (jjlK^a Jl (Jjlxll (JJi 4jlar- ^i.i'al 

Host identification J3UJI Jc i-i j*j1I -I 

3-^alAil l£1_ lo (jc* Jajl £-jJajj (Jjlxll i Jt A hi n^Jl Jol j^jl j. ^0 ij^J V 

£-1* - uVI lilij _ tpydl j ijiiillj 4 odors JljJ Js (Jdjail oAA J 4(Jjl<iil JlsiLoj 

• electromagnetic radition Li jJaljiu«jj S £]l 


_(jrfiirti'illj jLail 

Cotesia (J_Jilall Jj_jS ^_3 iA -ale. i4-laAl Ljlj (J£*ill j (jSj jj 

(jjLi ^jl'iLa.11 j ? j <j$ jj JLjI a Ki;iI_^i Jj'utSI Cjlijj Jiatj VL j Aic. . J1L»H nigricep.s 

host Lll_ajl _j a-> ail (JaliHj ABjjil ala. <LaLta jjc- (j£Jj (Jjilaii 4jjaLa (jSj ljIsjj 

^—iJajj I —am jJaj—ill (4 j (J ijSlj (J-^j jjll J>i.j {Z finding stimulant 

. (_jiiull JJ_)A (^3 A aS-i'la Jill Jfc a^a.j 

Host discrimination JjIjlII _ i-i 


A lie. Jilaia JjLlII <jl£ lit) La JJJ S' CjljljflUl sfjLil ^ja jJS. ^jItUm! t JjlaJl olfl^La 

Jj_3 j marking JjI*JI ^iaj -1*4 *• L 1 " M jul jj cliLiliila]l jja j±& ij iV ^1 

J »1 ye. Igjt ^jjc. ^ot ^Ic. Flanders jj-iJli ^lall 4.1-mil ja sLa 4 j a. in . JiuJilLi 

i _ s ic- oLl marking phermone ^ I xL. i l L*Ui a*j 1 g'tj .a m'i fi * spoor factors jjVI c-L iiaJ 


1 1 


CJ ia it! j.L.^j a 4 1 ^ - V. it i~* il jLaLdl ^ai jJS CA . ^-ilj_jil o 'j ' J ia wnall ^ ^L'l J 

La ^Aj !>LiIs _ji£t jl “LLdJ aC-al o^jililia w ''■‘”11 1 lir. Ailc. JllaLall JjI»JI ^-.Lail jAj 

a —*-! Copidosoma desentesi J- ; . afi lillj . Jjlxll ^j1*Lj j^u ^ ^Ia JJ j ^ 

J cji j iTrichogramma evanescens JjaL 5Jla. dAjjj >LL1 

Llil_iVI a-.t^'i* i] _ 4 ^ILilLjj <ulc. JaLi'iall ^jlutl pheromone Li_^ajjja liljlij Jjiiall cjLI 

JA _j ■ S J .LLiaaJI 4.i,LSLlall (J 4 jlc, Jualall y* iiluiil (Jjlail jjiJ _j.jj.alll <Ldli]l 

^ .'ti i ^jil _jjiaill ^J 111 > a 1 Jjilall lillil J lille \ ^ T* ^ Salt dll^aa ^ILlII 

* 

_a t4_llc. (JilalJl (J ■ nCL ^ic (jSlj »(Ji3 QA J dlii J^jc. dlLij 1^3 £ 

Jj *\1 <Jj»i' * a\\ tilili ( 3 ^-^ O^-^J A_iL-al^JI tiiii jiii 

til_L aJI A Kml ^)1 n^ 1 ii jC. diU'yi Lo jjlc- ^)-ki 

. 1 ^ 1 ^ 11 ^ j“l) ^ j^-» 1 ti l ^ AJI t t-^. 1 . 0 * 1 ^ 1 j \\r- Jiialll 1 ■! 


lIjUs^ 3_j^ iiJLiilkj'yi i^y 0 Cy° J 

CjI—; l}im (_pa*j (illjj supeq^arasitoidisin AjI jl«Jl djjj^ V li* ji V] 

JiLjll i—>V ji ^ ^ jjlj Aju^luj Aaxuaxil JjIjxII t(JUx A.jI ^c. . jjx^lII IjA 

CjVL^JI ^ ^ ^ ^JaWill ^ 1 Cr JjMI ^ 1 ^ ^ ‘^- AAklliil 

jl \-m\W J .^qjjja ^)-^J-£3_a A-laj!^)J A^alA. ^Xil*j]! ^xlJ V 

jjluxal 1 ^ ^ o t Simonds Aj j-<uajj ^JUi j J* u^. . Jj ^* djULiU]! ^ 

:a/Y 1 

- - --r * * 



(jJoj—J 1 <]] Ja e-ljjl £ J. ;_jall JUSI ^4 (j-» la* J(j_J^f O' O^J ^ 

.(JjIuJIj 1 $.u jc. Aic. £jJaj aii (j-* ii]jjl*il (JjLJI blij jl JUll J 

alkaline Aajiall SaiJI) Dufour's gland jjija Sac. ja 'a* ja^> ,jjj J Jaj 

J jtkll tilla &j Cotesia nigriceps J—UU ^—a 1 j±.j — 4 Cj— fi US (': t" JU tgland 

J jakl l 4 _IU. J US (venom gland) ,*UI Sac a_& J Campoletis sonorensis 

(j>«jjaa ,jli 4 C. sonorensis aJU- J .( e *. 0 JUi) Phanerotoma ocularis 

J _ ilj*Jl si _ a J _ U jjSS Ujj JjUII Jc ajtJaj U* CjLcLu "l a*j <SjxU aaij jUJl 

Jib 11 (jiiaj—ll 4 .t> jT) £j4aj ijj^ uSlj c jailall ^a p* J>i_jU 

Cjjj aii 1 ■ J .JjLJI J^jS J j SJI jja Jc J5ay U* internal rejection 

Jjl Ui./' li* jjij (JiLall A jUc a»j (JjUll ^a J CjI ^1-U jl U»lc. 

Guillot & — 4 s j Lhj—h?. (jLLLJi £jJaj Ail 4 fr-YW \ j| ojioJ (jl 

4 iLf. P j r-- 3 JJjLJI ojLa (3^®^ (JjiVi'l I-aa (J ^ ^V\ Vinson 

J_jL*JI j jit*) —9 jjJ jlj— aII <Ja jA Ai^J L* O^J 

,?V La. 



<1jum *11 J l ft jc- JJjij Phanerotoma ocularis Jjl J JUSSI! (® - S ) (J^“l 

»L_j£ 4jaii) D 1 (^Ul Sac SL3) C 4 (f**!! ^Jc) B ‘ A . jjjaIII lO*J^ jljil Cfi 

.(t^^v 1 Ojjiij u ^ j ^) “ac 



^UlM (jaV.ra'UI j JjUtt jLuij 


Iglal jxl diLLikll JjjS ,Ji£. AJLxjShj dl$ ii<ll 

Effects of physical & chemical stimuli on parasitoid host acceptance 


Physical stimuli AatuliH CjLj-uaII -i 

Shape, Size & Texture JjAltj jSillj y a 1 1 - *i 

Clil -Lhikil J ^J3 4 -JjluUI dl jSLa_all ji dll g j i all jjjlj jC. dLxlj-JI jx _j-n£l' lilliA 

Jjj— t» (jic. .Trichogramma JiLlI £-x AxalL Jililj fta-aJ! ^LUi 1 $ .x,] L a -kjljj ilglil_j»l 
11 V J '-Am j j » ,V,-,.... ,y 1 ijjji < l-ii.J jj JjbJl i _j^a-aj Lai jijful Jj\\ Jlii* Jiil jl nJLLall 

J—ilall ^ _a:' jl LkJajl dtj .-la-IJI ^jLaaJi Ja-L I j » • d ^Lll jl^jVl 33c- 33tax till-1 tJ lc. t-Lijj 

4jjla_a JjLJI a , tlul£ La-lie- JJj Cxali Trichogramma 

jl -1_a-j -Laid 1 ^iUlA‘a 'laa-a j JLI j' j« - -Jj • 'il jLcU LI t^iijill All 3 L>..1 j ) 

Helicoverpa virescens JlLlI JiLbll (Scelionidac) Telenomus heliothidis JJLJ! 

Jds—spherical Ajjj^ll Jllj*il jl L£ < Jx> ,1V 1 - •,° * jjj «jlaa ’-jl jL Ldu V] Ji V 

? —ata. jjj_a. jl Ld_jl ia-j .Adi (jis jjill LI tspheroidal AjjjSII aL Jjl ^*11 ^Jc- 

J_11 jc. J ni 1_xa_a- j.* ■ J> 1 tllliV Is i Jxilall L_i'L pxxa. i—fiLLaLi - tfiA’i p-a-Ji Jill Jjl jxl\ 

j _xil Aj_ulix Jjl jC- Lj J j>x ^ jlL 1 -- ^jS/l db^l ALL j_)ja3jj L Ja3 ^^3 fljLu-a 

^ jjl sawflies AjjUi ixll ^juLiC—] 1 jx A liiA xll £-1 jVl Jjl ajl3Lxl (jl laj t il l . L 

Lia Jia. Axl^ll dLLoll jx (ichncumonidae) Pleolophus hulislinctus JLlalL LjJe- JikL 

tap j-. iV'l LjLiu’iial tjjja AuL »Aaj_^Jill Limll l^la-jli ■_a^sjl L>* JiUl Jill ji 

-Jilaiil 1^1 jiS Jj 3 Ciijll jjx ojjS Aajjiiall AjL^j ^jlc. 

j«xu—a. J—i,b (jiai—Jl j y Campoicth sonorensis J dlil ! jl Liail jSl 

J—Jail daL Ali tiLaxi lilliSj i_iLxalall ft-ia.ll jlia. (jli illlj ^ic. (-Lijj Heliothis Zea JILH 
JiiUl * y Ln V Jill Jxljalt j»Al (jx ^ ajiill JlLll CilijJ L>« sub-cuticular layer 

111_ 'y _.Li JiLJl ^Jjil jjill ^xaiaj 1 Jlj tillalj (JlLtll Ja-la 511 

jl—S J—lLJI Jii jl dj t^jLl Axilja ^ . jlk'ixll Aiixll jx ^JSI Al_Ji3 limiting factor 
AxxAVl JJs jl£ ^-aall jij tnlalixll jl (JjUI Ju>iaj JjiJall (jS j a 

jj..^Ul j _1) a....._i,aa1 <3 l_xlI j-Ij ^ ^tc, Weseloh Ajjl-Lo 

Coccus «J —A Jdili o JA^-U Jjiiajl j (JSJiilj ^ 1 ^ xaVi j 



jdl 


_aj tii—^.LJI 5 L»jje .Cheilonerus noxius (jj^l JjaULi ^iilj hesperidium 

jl _II ; J^ii _II J-aj (_ 5 jjlj]l (J^iiall jjl i^yljVl Jj. 1 i£ i_i!iL*JI 4-lfrlii-o 

_ jladl ^u aJ ^ V- Jsl LjjJ 1 ** i *1 ^alj Lai t 1 _ lAa-xJl jl ^dalLall (J^ajdl (JjC- p r a a l 1 

^^ I ^_3 (J^iUI ^iil ■ j -' tA.'t. l/i ( ^j 1 ! glue ^ q ^H jl^all aa .^^LjJI (J jalal l 

(_paj—J! Jails ^ L*^ i JjL*JI jjic. t_ij*jll till j j'm ja ^ ln>.iVl c. ooethecae (j ^yl l h^ l - » o 
♦ .Supella longipalpa jj^> (j-aUJI Comperia inerceli 

^Jjai-iV ' 1 jjV- Jiklll J^jil las^ ^»La t-jLiil ^ 5 jl..Yvjl c_J *s . Yl l ^jl Ll^sjI 

c-ljj *Jl a —j AjUiil (,\jit (iJJ ia. jjj ^-IjS asJjj aj-oaI Ljal ±*.j .Nasonia vitripennis 

jj_£j V (jjjSllI <ua=Ji ^jliaJI (jli lilj lAjoiUI <jjojl jjSu AajljLoli AaiiUJ Luj puparium 

J—Jfl Hjl ^ 3 Lja jl ^Ij fill idl—ll 4 ^A^ajl ^ i tail (_uajG-J J^flLdl A u u u lj A ] i i-i3.fi 

(jj—L^kll —llLa b—£j i^Li^jjAil AjLb (_5 jbe ^ylc. JiLli ^ail Spahmgia drosophiiae 
<—fcilill t_il—ij fj jl j—c. ^ —1c. JLLiLiJl Pachycrepoides vendemmia i Spalangia gemina 

4 II Jr. c_ 1 j£I j)l AalilaJI tllLlLklall i_ynut ,p A I ( y^J __)Ail j 

^~^VI j J)I jS_^i.lj AjjlxaiSJI tiil^olcil i—flLia£l ^y3 ^p-ijj. 1 ^ Xp-* 3 5 

^)1 - L a J * ' La ^Aj (JjluJI ^AajJI ^aiaj ^ytpC- ^ p ~t a 1 tiliij ^tiLa'ilj «U.Yuq/ I 

Lj' tP 11 c.tjVI iilii rj^> cjt^J -internal host inspection 

^ 4jLijjjj 4_i^.jLiJI 1 >JjUIj \\a)\ liili 

.L« Jjiial 4ijlaJl jl 

If ( 

^Jj—i 3 -A—^—3 L $ji dll 

a —^Ij 3 dilijj) JjUJI Apanteles meianosce/us J JjUII 

^ > >1J <11 i J ^ylc- .1 dc. J jxdll dii-j (^o^id-all 

a —IjLc. Ajjdill diljJa^il c, <liiaUI Aphelinidae ^jIc- diULiia <jla Ljajj . JjUJI 

^—It t_ij—*aU covers AjJatVl ^ jl ^ui^JI jlaa. ^ ^ jaJJI Diaspididae 

. JjLJI 

Movement ASj^dl “T 

Caraphractus (JaiIiII .Aj^k j jl JjUil J jjk ^ LaU IjjJ JjUJI ^_mlY 

i _P*a —) c^ l- 1 — a\ c^akj V <j1 ia.j Dytiscidae i_y ^ylt Jikudl (Mymaridae). cinctus 


r.r 



JjUJI jLlij 


£_iu<a^frlifliL V <j£lj I^-aS IjiJ IjJk^-a -j^iilll £_kJaj <JI £S.^J ^ <jl 3JJ ^lc 

A _^_1 C. A _<AaJ Jc. jAa!' ^j^inll JjSjj V LqIj^j^jI j-JI J-iila jli 1 ■ L ^jl 

^_lc ijjilall (Jj-hJ ^^3 -iiii jl |k 1 \ s si ^Jl <^Iii jV jpull j-o <-*a.VgLa 

lJjL*J 1 <_a,^p ^-Ic. tJ^-^ j^JiaJl J 3 (Jjftlall jlj iilij ^^Ic. ■ pl-iaJl j-o <1^ 

Encarsia formosa J^iUl jl aa.j .^jJcluII Ci Uj il a I ^Vuj oJj-a j J^.b 

4_*■ . V ■ 11 » cj_° ^11 4 'S.ll . ^j>*i iS/1 L-lljJill j-a % G * ^3 -j-rij ill £_iJa j L- ri^kjj 

. ^Jjljiil jc. ^ ut^j.,^ ciAj^^JI 

Vibration jljaAVI 

J—jsU^ ^1 a as —a&LJI Ala—jAdl j^afi LIa !>Lolc. jl jiAVI UJ& ^ 

Jj— ^^11 JjUJI Cili jj Aj 1 *j Ajijj AjjLxII CjI jl jIa'VI ^.Aa.uu j Dendroctonus pxeudostugcie 

a _jLjs j^Jc- JaLlLJI Aphaereta pallipes (Jjilall jl j£j Liaal .A-uli«u£ CjI^.i.u V j aJI 

JjLk. j>j <ijlc. ±aj (Jjilall jilj Jj-ajJI *Lajl j aJouI Jjl*li i_jjj) Hylemia antiqua J—aJI 

^_l]lj ^ ^ ^ "’ r. ‘i 1 l " i ! iU I ^ lr. 4 “v 1 g\ ' "~ ** ^ 1 i\-v ; 1 j_ifljal) U*J jjljiJl 4 _ l _n J Q , ‘>La 

.Ja-oJI jljjl li jl-L a |*-^> J “til If^S ^ 3 AJ 


Cjj hV n., . «il 


Chemical stimuli 5ojLj-»ji3l CjI ^/i a. 1 ) 

" ■’> ;-» ■ AsLow jji A all A «]l -^j! j jil jiiajj JUaSt aj jj 


pi—4 jjj I—ji CiULilall jo jJjSJi j buSlm 'yI jjj (^ic. chemoreceptors 

jl Cjl_ ujI jjl j 0 J j 1 ^ |J S j£ j t Jliall (jifui j_^ic . <J jjS j (JjUJI iUX. A jl or. ^ jjUj 

uLa—<J'i jil_jjli (JjUJI jjljjj Tachinidae AljlaJ AxjU]I A^ja-S/I AjjLij Aiij olil jUal-i 

j —0 f j II jj 4 _ f lc. AjAiaJl jt A]jIaaJ tfjll L$ ^>>0*^11 l_Jjl*JI alstlLo jj J ^r»u.ll AjIc. ^ ■ ri"ij 
■ “'I ’] j—c- c-^yoUl ii j£i aSj .JjLJI a]_jj»oj Aic. Vj Jjal^'l <_>- a AJ (_>oiifij Vj iCjLuII 


(j jl j —a j—o di ULila ^j lAlysia manducator Nasonia vitripennis Jjiidl 

.Aikjoll LjjLujI t , jj t4 Qj-yll cJIjaj 

A^Uti _^J1 A _Jjl a i^H \ \aW jc. ^ 4 j^)jsal^JI dllAiiLJI j-a ‘Uii 

j^» JjiIaaG ^j11 j A-uij JjUII { a^. ^ jl jl^ jlJi chemotactile stimuli 

-1-**j! jltflWli all'll -jrijill ^*Jaj <]l j\ ^Aij^}ll jl ^LxajaIuiVI j jjfi dpi iQUtiojl 


I jiA\ 4a31£a3I 


\ iikll u —a js —SI (jjAjj&i k_i.ia_ij Chelonus texanus jl -=>.j JSj 

CjS uSI ^ia u —Sc. jl —u ( »—a Heliothis virescens J2LJI jj^lu c _ 5 j1' * ;'V'« . n V' 

(.\j±u ^ (j-6 Vi nil ^ </i;vy'> ^lill UiU jjJI <ja jjiSJI 

( JjA—^ ^ V- 1.1 <JU aUSB jl frlj-lJtJl j! 443^p]l jl /jjh 

^jU jVU - i Acerophagous coccis Sc Aenasius vexans (Encyrtidae) j j jl jSi JUJI 

J -—^—J *Phenococcus herreni J—iUl ^lc SjU 

4— e >^\—-i ^ vVimj Gilpinia heocymae a JakLJI Dahlbominus fuscipennis 


[JjLxjI ^3 1 ■ «aJ J y^.ya (jj£j J2 . ^JjUll 4 jni ln» nil 4flilall ^3 oj^t^La 

—-iLilall ^—£ <jl -i—yj .He! lot his zea Jilaal Micropletis croceipes JUUI ^ US 
4jUj UjIjj^w j-fl 4-uUil CiUolSUaJJ U^jliyjl jlS Encarsia bimacula to j Eretmocerus sp. 

—*JI ^ 4*.^\VinuftH iilij ^ LS \c-\ jl 4_L4j^-ail Bemisia tabaci g-Uiull ijUall 

LgUjVUil ^j£-aj [JjL*J1 ^ ^ 4pj^tjj^pS ajU "vLii.2 tiiijj ^^/UuVl jl ^LclSJl 

.4_*Jg <j* JjUI! Jjp3 ^ 

Ja_j-ul^J LiyjU JjUll Jj- 4 ^ J UiUiljjll <3* jjj£ 


CjUuJl. 


J 1 * 


^ji 


Vj (JjUI) ^3 ^Jtilljj (JjLjlII .^Ic 4_u jj* jijdl <_Jj^j 4j^-Ja*Jl 

4_aU djl^la3 Igj jULal 43^0al Uc, ■ IaLjJ 4JL.^^U JU& ^C- 

^jSUVl iilti a ^y.l ^J 2 JIj ^j*.Ia\' Iji^o JjUj JjaUl (jli 4(_JjU]l Cj\ sjfA 

. diL. jLflJlalt 4 In ml j^j (JjLstl! J4 il^T- ^3 iilij JjUUj! -iSjJ U« CjUdJ^UiAllj Aj^Lal) 

ijA —M 1 ^—j j3 ^ic- JilalJI Copidosoma desanfisi 4_iyVl jULa JUU31 jlS 

—^jl L_flj Ji! j! J 4 j^UJ\ (_jjUill ^ ^a3 ^.*Jaj 4ll <JjUj 

J j—yj lJjUJI 1^ jU UIj ^3 j (^jUaLUdl 4Uil^)ii 4_LilSJ! 

»| ^ ^ V i Jjiu^ <JjU]l ?r inm j) CjLiljill jl^>J (_UU jlj>6 

—; l^_La 1 > ot j jU^LULi J>y U -6 ^pUj JjUJI J^3 4 jl^c- (jli ^ ^Ic. 

State of experience S - > 

^—9 4—jjA^y CjIjjaj Jj-ixj learning 4jW. J <Uj^xUI ^ 

djUljjI) UijS\ *^UV Jjiy Cjjjj V 44><-a31 oU jU UIg- 4-x ft\ 



JjUJI 


A — Aj^C. Olj (_jjiia]i LliUy 4 _u*ii]Li ^£1 ull9j Jjl 

.JLjUJI **L_k ,u, i _ s icl u.^% jpc. (ji 1 *.kiji -^j 

ij~A j — j.ic J — iij Aphidius rosae cfeiM o* lLUVI <j) iJaul c_j jLaJlSl 

1—$J (jj—^1 djUVI L<ujj tno-choice a^jSM jUl^V) e_>jlaj ^ is^L*a3l jjc. jd! g>l_jjl 

Jj£l jj&J AjjAail djliVI jjl l i.iajl Asaj .idlld (_Ksj ^3 Ai-A^iutdl ^ugi-u' £jJaj Sjji. 

eJiuluj (JjJaaj JljjJ! j3»a ,<jjAa1 I J_;'j^i I _ji£l Ai^jJLdl L^-IjI olij biased l_g^>j 

ry» J&\ <ji. r-i^ s jj iIjldLij ,j^ ^_n jVall Cotes ia kariyai <JjaU ^ <jjXall _yy- diUVI 

iJ lC '3 c^A_iljue-dl o jdil oLij jljda %A • ^jl AjL -.-i dl LJj^Lilt diljlij “UjiauJI A_id!JI 
CjJ__jjal Uj^ljil — j'jlij .—iu s~'‘- (Jjl JC. jjJc L-iaJ.' <"ll ->lj (ji (jjiau ^jjl! CjUVI (ji-3 'j. -\i II 
—SI SL—2fcJ _da % £ * —a A_jL-adl Ld^-aalili djljLaj (j*o A = '. t ii-cj' 1 A.d.^iM 

•Aphytis melinus J—dUlj <• Opins dissitus J—dkl] A_u*dlj Lid f^Ldt L ysi J^-L .(a-jL- aLI 
Acyrthosiphon , j —«il P j—j ^ Lijoj ^ Aphidius ervi Jjalall ililij <jl -i>j 

jj__ AjmaxJI ^ya Jj£l l^J l_i j]L«]l JjUlil 1-l^J AlxjI jil jUij diblij ^Ic. pisttm 

jjk. S. avenae Aju' j^! jjkil l$J ^1 iLU^lj i^tkiil Siiohion avenae <jkl 

. (jic A. pisum Ajul j j>i JA\ Aisjl j J] 


i-^Jul ja 3 1.; ijjljliijajl o^)iidi A_=gjJ u' (_>il J& oAC- idJljA 


-: Ljj^ 


^3 JjiUi ,jjjS/ gjjldi.lt jLjjlkl Ajjjj jj^j J j£gj :Nutrinonal history ^'ji-3' 
preimaginal ^ j —Uil J—^ >_i—— j]| Id—% ^— lc. i3ilaj AjLa 'u J 

Ventura J~kUI J—j'_yt j— q ^Id* jki.1 ."conditioning 

.Meliophora gisella j Anagasta kuehniella Ak.lja Ci^U jj LlAj canescens 

iji k A. kuehniella J ^ J aLJ I JjLdl ( ^c. Cluj ^1 Jjaidl djlil (j 1 Cj j^\ 

;j’_ j Cj_ SjS ji v>5 lc ^UJj g^Uj (JjIsJI dilajj “Cxjl^jl AjLili^l 

^ i l n i*\'i’ l IcA < * ' * ^jl ^j^aJ jAnll ^ *-* j \\r. Ajls^JJ A ^ '■ ! AjSLjal A A ■ " '• ■ qjSj 

^j—^a _kll Aju ^_jUt Adi,^a jl Jilxil (Jklc ASjdl AjAij cUul JjS Al^^&il 

.0 ujjljA 



A j - - 

dl_iA jl till—J jaII j^ ja&II AIiaSI :Length of exposure period t>y& J^jla -t_j 

Alj_a]\ ■ *1 lb j a*ill 'i_ a 3 (J^bj 4_iix_« ^jlj^)] Aiibjj&lall 4 il -j. ..' jjj 4jA^)la 4ii^lc. 

Vj ^ j ;' ' j£j j_a j.L_jl "a Ac. A*J AABJ jalujllj S^lSdl Ait jlj lA'ljl a 4 aAJ 4Aj^ajj-i£]l 

<i — ijAaII Cotesia kariyai J—jaW! idlAjl jl a^j i JIUI Jajua ^ .4_JIa1I JUxbU bjjjj 

lg-iLuu£| A_jiA j j a j»UI 4jib jc. Aj jj V SAa] 


1 j'ljjjj ^yjll (JjIjjlII gjjja. a! t>»<u Ajl.%'i>n l y I JaJj jw> Cjljliiiall (jAaiu CjIaI ^lxJJ A3 — £ 

Bracon meliitor ^—SjJI Jjmkll i Jlibl Jauk i _ s Jc tjbxil ja LaS 4jc.l_Laa AjUjj l _ r lc 
Jla J i _ s Jc. jiaJI uaj lift j .Anthonomua grandis ji»il! '^.y^ AAliijj Jc- ^j^l 

AAl j. n -s. I \ A ■ .A. -*■ i_ij1_sj t,lj_i! ' \r. .' '-v l ill A II. >» a rutlj ^Jaxj ^_ijaj AjLiVI Alia 

j_-a jd djUl (JLaXAaJ ujjLxjJI sAA (JlLa cljad AjC- ^-aaaJJ 4Alj I a] j iuG JAJJJ^II 


. Ajfclla I g*lj,)jp (JjljxJ (Jj3 

(j—a A—ii*-a Jal_ *jl jl jl jtjil jl ^aIjj J=»4J t_s^ ajAill jjljbii-dl ja> jjj£ (_$a3 — J 

AjlaJj—jj/l da—A ^yib jl lA^J njjbtll <j Aa.ljb»JI microhabitat ij^aM 1$j3 yu ^ jUI 

Itoplectis (J—— — j )g. c I jj—«JI J_aiL (jl t till a aIu! . b jj ' > — .\ 3aa1 ^jaiSaII 

0 _>a JjV JbJall i jaa£ Aa. (^Ij (AjIajII .jaitAll ^^ic. 4j]lc. o jA3 AjAi COtiqidsiiOf 

A — a 4 jl ..a all JUvS/l j-« aJ^> lA (_jAa^)*A Als. 4j-fll_i. 4bl jnir. 4jaj^laj ^Jjlxll 

aa— c. ^—lc iJjlxJI SliX<a a*jj .c— iLi-a microhabitat c 3 ^a dilAij JjlxJl 

A _jjb-ajSi ,7tAI a^>jl (jJJ a^jAAjI I^jaI jl^ bjlAl j^a I j jb i4_La AjA^a 


—jJLj j J_ jL*J1 4_j A_ji.^aJI raicrohabitat (3 ^a 1I £-a 1 j K.i jj 4j«jiU 11 (jj'vjjoaJljl 

dA &l3 4-j^xajl oAA (ja ^ 14. ' ■. 1 A3 j ■ 4 l-T ^ la (Jflbiii 4 _a. a*i oaIa^) ^_j! AAA ^ A jA 

al—4-ij( »%l l Cj'uLiiall conditioning 4 At4il J CiVLijl (jAaxJ jl 1^ ..fV^U 
(J—a JA ^LJaj) <> jjJajui] il^JS^Llaj ^Ja3 Maw a 

wli— JLi. -Ml iiVI iil dJi djLiLiiall 

tJjLwJi ^LjJaj qC. djMjilail AJJ^J A3 . {JjLwJU c^dlj-a Aj^liS dll A 

5—AJjail ^^paUSI (J^Ia iJjljiJ] A-uajLia]! dAUJI ji (^bill (*-a UjAaalidl 

4-!LaJ 4. 1 a»a ’ i 4 J’av ^ j_ j£j cJjijall jli (jHaJUj AaIc-Lk oAxJ l^Ji-a Jj°b'l (jjUalj 

^—a J—AiiJ! jjijAaa Jblbj searching-parasitized behavior phase a Will dA->. jl A] jLj 
. Ai ^'u aa l l 4iVI A-Aa Jq la 'll 4_u<aj a Alj^) (^JIaILij <ijjia Ajl^ii V_fiA^Aa-aajI j ^ALaj 'l 


r. v 



_yliUdl (jrfwailHji jLuAj 

OULila]' Aj&L lud CjLLu 4 jUt a \\ Auj^Ui ~~ T 


pljc-bu A.iLq.1 a\\ Sajjjll 4_i1aju lQxJU CjUaakiLftH ^ya -IjV La 

~~Mjm uKli 

Jjijall tilij ^jl Itoplectis conqiusitor JjiiaH LS ^C. <U-alji cIjLujIjJI (_>bxj -\ 

^ ^ \»o t JjUII (3^^ 4-uLqj^ ) AlSlc. i^LUj 

3_S {ja A alia. ^ iaJL^oj <aiii-Q L-IjIslIII A LAlu ^a . j ^ll^J jjII 

^ljI . V) ^_!l ^lll in vitro ^ A \\nA CjVj^-o £-a (^Ld i ©-1A 

■Lj^l-k a 3a^t=k_A^ &JA ^ja ~ ^ ^ cLoJ <— (Jjljdi d AVwJ 

a^ JIa 4j_^i*_Ail Ajilc, jjlij ^jiac-i ajjjK £-« Leucine, Serine, Arginine 

.c-'afi^-cjl 3-‘L*-M Lij -kJL^JI ^Llj 

^ -3 1_.alA IjjJ A jC.Li - djl_ Juj <jjLiila]l c-l-lcbU 4»ij^pjl t _ ujj ,13 

4—a^)-__i3 3.>^J u^i (j-aAJ <^3 (j£Jj t ji 4jjL3ajjl 4-iikjJ^ull 4_^3l£*&]l 

^ ~ (j^ OU^m dilik-a ^3 ** 31 

4 j-v 3 j;,‘^j 4-12k^l^Lui&]l 1 j I .d yL jjA \ jy^ -liij J 3IvL31 1 °* ‘ '-■' ' <. 3°^ ^ (^>4 IjjJI^. Ajz. 

(ul S—a>.jj i2ll^—Sj (realized fecundity ^—jWII Aj jwtv' 1 jjialiijJ l^-Uj 

jL_pkVt (j _“ J_^ ((jjlx-U <J_jj-a^il Ia^^sj ^iVi-'t <dl P l j -CLj lj Cj'j^ojjAl] 

Jl— ij* j.a*J 4i l iaj.,idl <ij^>jl] searching capacity <ua_J| S C U£11 dii 

^ -9 _^Cj C jq.-\ a (_jt Jcj (jjC 4-ujoll (__>aLisl (_^4 AjjjJa 4^.Luoo ^3 <a.hLa Jjl jC. (jic. 

. (JjLnil ^jC- d,l~v dl 

^_lc. ol_(JlljE. ("‘1 ij^axi Auj AiLdall <*^aLk (JjLJjaJl i j r ^ Jp& OHiii — ^ 

4_iilij JjIjC. i _ J Ic. oLjjaJI jjc. Ua.jij.ux3 ( CjULiUl liilj ^jl (4jtluua ("'1 ‘ijj 

(Jjux Jc. ,4jliJi 4iixj Ja cjjis 4 jj 1 '. i ti l ja jjUi cjULiUi (jilt 4 jUuuJ (jij >41,» jii-i ci jxi ji 
j _5 jUall LjJjIc. Cilijj jjic. SUjaII Cotesia kariyai UjUI 4jla ^4:1 caj (JUaII 

ijjil i-liUUj sUjaII (illjj 5 jc.uua3 (Ucj ^jlc. AjIIjj 4jjjc y ^1 Mythinwa separata 
Jlii—il ‘infested hosts ■U L « a<d l Jjlj«ii l^jlcajj Uxjc ^ ( •‘liha j ca 

^ If- t l .. i jxll t^lKi 4jjLLi ojdil CjUUj (Jjl jc. (jdc- aUjxdl xUliVI yia y u^ £ '^ 

.4uciu-o aJuj ^jic. i^iijjj y 





^ _lc-j 1_ jLm AjJUilal! (. Icc-bU jlisV’l j4^V' l} ‘<3^“ 

£_« Jj J* (jc ti^UaV' obLiU conditioning aAo$j fu J cjliu 

£ . A. . "0. jT.aUV . MV’d |Jx Lj 'aZxSj o^yj^aa J t) A^blj ^Liill dauj]l j (JjUl 

^’t l ni l J_jLx.il j J lu Ti V I b. aj jc. A^ajb' * j ~ A ’1 f s_jLfcau£l \ g h i r . A t h . c JLqj ^uaxd^ 

cj—iilaU a _Aaoll oc-i_a£J1 Qi. a Vi ^ Jjl j>* aJ LJ host-plant complex b-* <j ji=b'j 

.(JjUII j»j^i-ll CjS_j 1I jl.A i->I j 

Egg load o4i^l Ai>*a _ F 


Ljlj'i 1 .j^A-nll Jib ^ua ul l JCc- l$-il Egg load (_ yTi il l Aj_j-ar«. ^)*-i 

^ lr~_ a j i i^. - j '■ ^ ■ jjjj ^^ajLudl Jib £ .C ->1 ‘dt Aj-a£ jl £_lalji]l Jbbb ~ ‘ ■ y. .djl^)*^!! 

■j ' j t t~’ ‘Aj iwa b l t ^ il iliahll ^3 A . --» ! -A- Ai^jSj JjbJl jC. L ' *"»- j ' 1 LAjl*ixA*jlj i^ibhohll 

J ..La (_>ii h\ <—jLij—II CilaLiL jl ca.j ijl!bll (Ja^j .synovigenic parasitoids 

aa*j j±& J£bj Jilii Encarsia formosa& Eretmocerus californicus j j.iihi il 

clj_aSfl j—« %® * jy» jj£ 1 J&lili £1 formosa Jjibll jl Jj i^uiiudI £- j^a Jib c_p.^JI 

.JjUl 4_^ yrw '- >Uni j><tl \ roJaU j-ai! j ^_X- l 

JjUJl (jrtlLn'V ~ 1 

^ 7- ,1 j; V o 'vLiiia ^JjUU ic, j a a. ,a <i]LiA 

Lq ojjh *aj I «A 

(jr^" . <all < m (JjUi ^ ^ ^ 

Cry plus, Aneoplex, o>l——ji^ia djli jj ^ 

J—jIxJI CjLAiilail o^oj Lq ^ 4jji Jxula]I EphioJtcs 

^ J_ii\ |j_A jLiiflj ^^i^ilj Jl (jl ^jL-uJaj .4 lIa^j 


.<^nlall a _i j^j_jij l i di^j CliLiLiiall jyj 4 r- j^-v ^\) b i W 


j)—C- ^jj (jl Jjl*il jpw J ^jl j^xJl (JjUI vi]jLJ 4 i‘i'i “ V 

^J*i a ,^ Jaaltl l ^ Ir. t tl»*i; ^ j in *~*~ 4 ^ <\1 -v 4^^*-o .^jlJ 4 k l J 4_ilc* 


J—iiaill ^ (jLi=>.Vl jy« ^ Bracon hebetor JiiUI iiilc£j Goniozus legneri JjaUI 
^)LaC.V1 Jilajll LS ^C. La^J^^S (j-uJaUaJl diljjJ 4_iil^)il jj^VI ^jJl 



Jjbul jUii) 


3—jLstll jj —j ^LjI -L_kiJ 4_i3lj A-daC.1 <JaJa IjaW a (JaLsJI j^£j jl jl 40^li_i-ail 4^3^31 

iA —ilC-Vl a A—& 4jxal j,a . IgJ^Li. (j-a ^jArmB A-Ad j 4jl £3Aj jl ^)A^Vl jj Lm * U J ^-9 j 

_jA—<1 al jUl J;iU 4, u AlL SAjA A k '~ t " d L ^ ^ ^_£L*Jt 

(j_Jlj (Juaij^l L-iLjaSI lAj^jij ^ill 4 it-AuJl Cjljl^pyij J_^aB ^jba )j (Japl^Joll 

( ^j1) aI^- 31 j-* aIIa jac-j . ■. I $ -a>l$j l^jLjjjj^aII j diLiLiUI AAa ^^^aisaII 

. (Jjfl^ill diLft ^hi Akin lu^^xa (JjL*J1 

Jc- CliLiLilJI (_ja JLaaII <JjL*-11 AjA^j LoIa i-i* A«-ij AijUl (jpU^Jl j-a ^Cr^iLj 

jj j liLjJj UaLlj^;] <^1A jjA _jLiic.yi ^3 ^] JJ’' 4 ^ -5 4.) )1 \ .ai£B ^Jl Aja 

t( ^ (JaI^hJI j^ AjACj 4jS^ iiii\l j jjjma]! 


Host Suitability (Host Quality) JSlaJI Aa^L-a :bul j 

Ail 4 ja^^—la A _ aAViI Ac-^uu jjlaJi (JjiUl ^^ic. l. r^j 4 JjL*Ji Aaj 

^jlaAu_ Sj-kiVl jj^>—9 ja (jr^^ ^AVlAi Ua .4^Ac. j* Jilaal) jl^)3 AAVij 4-iic. c-Lajj tl^JJjA 

l^Lij AA_xjj ^jII Ajl_^IaiJI ^1 ojJUiJI aAA _^uxj . 4_p«.2iLjL-a]l 4_ak.jA AjA^kI] ^jauII ^ wij 4Jlj 

J J_iilali ^i>rt ■ ^ ^ —m. dUiSj jj^joa-o jl Jiila L$j jj-bibj jl j£-aj ^jl 5I AAC- jlc. 

(J jol^ll ^_ Hjl ^ ‘i»j V j] ,4 - ijJ^)ill jl i_Jjl*Jl jl (3^^ 4£- jj-«a j^oil 

^j—^o 4-U4iSlj 4-i^AjL-a]! oAA 4_a».jA lUjjUjj (JjLjlII iAUa (jl La (JjIjlI ^Sia 

^pajiJI £tlx-«ajj 4 jj^A jajJ 4 j-v N i l -^11 ^Iaj ^3 ^jba ) jjij i “ 'jjLw jlLftll jl djULiiall 

jjSj tAliVLaJl jbu ^ .^J^Ua^/1 ^^ic. t_u^illo jA& 1 t j>»r jB jj£j Lujj tLa A^x Jj J^VI 

Jiklll jl£ 1 a] multiparasitoidism aa*U 1 Jaiaillj Aij*j U jl Sja Ja J&\ 4j1c. JiLia JjL*J 1 
j—a jj£I -ulc. JiLla jl£ 1 a] superparasitoidism aj! jjdl Jilull jl t jjill^a j^> 4iaw1^j 
^ic. (AjLlLiUi A2k.i SjaS jli tillA cj- 4 ^ 3 ah 0 LS jil j! (J ^ 3 4_la^ljj o JA 

_31 3 ftW*dl kj .4aLv1a11 4jjj3LLail ^ 4_Lwa3lLa -^5 ^ aaLuII (^Ic- Aj^aS Jj-ali tf-lSJt 

a!- A^Vlj 4 physical attack 4— Jl nln' l A -J] diVLaJI oAA ^ j^lLdl j^i ^j-aliull J 

jljij ji t((j*i£ll fic.) anoxia ^ja^sS/l 6° physical suppression 

host j—alii ^. . ujjL'u J I JjUJI jl starvation jl ‘secretion of toxins 


•alteration 




— l 4j^.^Lk-a AjAaJij i-ljLlllila]! CllLlj lT^ - 

L y^A JiikH ^1 4 jUJ 1 aifc JL« ^ tpresence of parasitism &*** 

!i a l., .i l ^_paj_ill £_iJaj 4_ilj inV 1 i_JjL*Jl 

djl jj 4ja—J— jUJI l£ Jc- U>jU. marking pheromone ^IjuN cAjj^jj^a -1 

. 1 An > > 1 ^ I (j^ 4-Ia.^l^J cAlj ^ 

A _ V A J tilij V.fl'n Liilc-j t(Jjbcll {_£ ^2k! CjLiLila CjIs^j jl ^ujjj - J ”*‘T 1 

5_ll fl.iaAuAj JjiUI fjjaj aJUJI djiA ^ :nutritional quality Ajjliill — Y 

I (JjIj<- 11 dJj^. -Ij-lVil (_j^» ]ill £jAsj 

.£ j=J Ajainldl & J)1 K<~k* \\ ^ya (jAiXJ J>^j — 1 

• J‘ l * W ^ 4 j| A\~± l ^i\) 4_il_aJl - v . ). wM fjyt au ill 4ji | xi.j ^ 

JjIjJI aj^Ll^ jij3 (jji (AUj ^Jcj 

djl j\jihi\l Jj — ja] ^ V N -»■ -A) j 4 - 1 * JJ Ml CIjUiqiII ^ja (JjIaII jkaa ^ n . m - j ^ ^btil , > y ^ ~~ \ 

^—k, a J'Xc. iTelenomusj Trichogramma o* <_wA ls* 

^jjC- jl < m ^.v-a) ^uaJ 9* (j* {JA-Ul j* J& ^ 1 JjljJ (jl 

(J_jl j*]\ l_^ol ^^.^5 Lj 1 j£ll '_j__illa (JjJafij .jjUjI iJjiiall (j*tW 1 ■ rt 

^ •v'v j x-o 0jLiil ^ 1-a^ t ^j)£ a 11 4iuii]lj ^jjoSjlIIj <Jh\S)I\ ^HiV ,■>•>% 11 

.(^:r J1 a) J^Uil 

Jal—iil) j»*l ^ :host discrimination Ji^aj4l Jjl41 j;U-«j <J4Iall aj4 — t 
(JjIjlII A i>)i->'i<i1l Cjliljilt Aj-eaLi. tA-aJc. I j r « (JjljLji Aja^i - — jl jB 

• habitat ^_j4l 

A—il^ ^ t (Jilalll TtJL-aj {J>>»aa jaC. lJ^ L ^-y i ; hOSt age tplxil y>£- ~Y 


j. -<tnJI J tJliLtJI JaA" iJj'x. ‘ 6 ^>i 

Erelmocerus sp. Jjikil J-Jaiull yt, Beni is ia tabaci »1 -^ii jI Ajljjl] ^ j>sJi JjUjJI j (jj^l 
ja» 1I ^ I4I1IL al j£i\ Ji JaiUI jli tU* jaljj ^ac aJU. ^ (_£]j nr. furuhashii 
. Jiklii ajI j]I fj jj^JI ji (settled first instar CjUill ^Jg a*j) 



I il >II j Jjldl jLui] 


dll jliQ Idl j V>\ Adi 1%1\ didk.ljdk'V 1 AjLuoj .(Juiiall Lu)Lo ^_u>jl_d J La Idle 

suitable c_j— dddl (J—iLclL 11 (JjLtil jLLj La Idlej tdjI^d^J! ^k l^jLlLd ^a Addidl 
• resistant or refractory host ad*JI jt jUdl JjL*JL Adi jldd L_ud_idl jje JjLuI Ldu chost 
fdi d JldLj dil jljiLd Adlie JjIJC. djl^dvll J ^jd^-ldl j_u£ (juajjij 

^jdLuil Ldlj .LgJljle 4,-y n-il qa AdldJl d^di /jA^tdd.J Je JdJdl ojdLa ^.laJ (JjLlII 4_i^LL-«a 

t>2 _A l JLI_S A_jla Adej (JjLjlII ^ja Adl-ldi Igjl^Ldd Aaldldl ‘ ** '1 iKoLll ^ j >* > —»U djlii^jll jj 

_Il Adi-ldl AjLikLWj (JjLlSI A^jdl ^a Iddlj tajd) o^aill 

^»dl ^3 A dd a^/I (jJaLaA^lj ^jdj^illj djAdl A yd Sjlj^ dljA ^jl djld jdl jaaj dLxdajI 
A _-/>! dJl A_ll»JI ^Ae ■JjiJaH ojd ^^.le £tjLdl oLa (Jja <jli JldLj Jiladl 1 _ iiC. 

.JjlxJl 4-iOd-a Juidj ^k ^Ia JaIc- ^u*j ijr JUlljj Jjldl JiJa 


Host quality assessment JjIaJI Sj^a jjJAj 

“I djlddAd! oLLc- ^Jlidl o-ic. dljA 

dj—^L llLj tddJL (Jjb JiI I JaA9 .laJj J^3 A 1a^ AjSld Jjljdl jjia*J ~ ^ 

A de J—Had! (j 1 *a d Ail ^Ic JjIxJI Id* J)JaJj <_fl_yxJJ J AdlUl Jdidl Jd^S/l 

. Aliid (jd^dl £_d>j [ j 

A-la—uil ji Ade Jiladl A ju»i'i d jd ^Y ^5j) AjJUII jSli — Y 

£ yll J' fiLwa^l I 4 J ALqI£J 1 Ladt tilijj ^2l\ JdJa 

♦ djLLLkil jjuaau A-sua^. odbj JjV) 

^yic. La Idle j idd-lL cjiddl ^a J^j3 ^ja jldaj (_}jLl){ ^jj^J d 

.I^jLwl oj^3 A^dldl Aial^l d)l _jd-vVi jju«a 

L> 6 jl ^ ^dl c> jdV 1 dili jdl plwaaj J jUj! ^ja Addldl diLljaldl djUjj W) t Li ^ £ 

J_»Uii A_xjlddl jljdl dLL^d-ul l aATuJ l^_La ^JjLjj oAjlj 

(j\ -^J JLidl C^d^ 3 U 6 - ^>^*>''1 jl^ij jl t^pSlidl £j^ad! 

l^dc JiLdJ A"dL.^i Cotesia glomerato Jdldl Ada^il^j 1 j ^le JiLidl djli^Jl 

d^Sdl djl-i djlSjj ajdil diLj C. rubecula aJ=llj1jj ^L1 oj*J ^^>^1 *j-o 

JiLddl djlajJl (j! dk.j J tdj£dl Aas^D 


X \ Y 



IjjJI AaSHaI) 


(JJ _ a* 1 diljl aAsuJ jj 1$j1c. (Jaldli LfcJsul <LaJL-a (jj£j C. glomeratd Jjilall 4-lad jj l-golc, 

jij_oj ^_lc- Aijj *-iij o^*j ^^ 

4 ,_ja %A AjjljJl ^jjVI Jd <j* Aajlill jl jaVl 4_un dulSij ^j£Ul eliiilj ^jaliSfl <_l*d 

. \d JaJadil dili jd 

Jj y I j A__9jJ 9 Lo-lic. IJflWi all JjIj*JI J) u a\ dlLiliLUl ^jWidi — ® 

^ » J 3 J -a ItU ft^iau^ail jl rtfV^n jl ,jd»nll Aj^^ AlLa. ^y.3 4j j* 1 ^ JaV) 4 d.d±A 

J_j'utll AjldlA dil^jiu jl Jjl*JI .^ic, 4j^.jLa. dll 3 n-o 4 k. ul jj 4oic. L^aod {JjL*JI jjJ-d 

^ _ J 1 4nrk.jLaJl dll 3 .via] 1 l 111 1 h^i > ,7 jl» iVitnV 1 (jjjiS ^aV* 1 mJ Lo Liildj 4"r^ dll jl 

<J11a 1! Joikii . Ajldall dljdjll <—fll ui^’u.iV n\l ^daj 4jl d^Ja 4-n.oJl 

(_>a j—^ Jj£ Lal*j j Ijaaj Trissoicus euschisti < Telenomus podisi <> J£ J dkj 

Cotesia J jilall 1 *1 i e-1—*11 <jujjil3 aLLS j! ja 4.1a d jj d^daiJI AiJl ^ j 1* ^ l*i lc 

»a—t j—a dil jl j_al AJa—J jj La^LIo <jl jjAj Micropletis corecieps Jd-dl j wg/iccytt 
.short life materialsdila j'ja ^ j Dufour’s gland jjija 

oild — £dV o jUddj ijjja ^ aVu uj Ephederus cerasicoici ^ >ill ^ (^>*11 d^ila J 

Tl 1 d .dlcLuj ^ {^ya Jal L |!l -^ c ' (Jiladill Jjl^Jl j\\ a^I dll $ \\aW 

o^-di] 4 Vi. nl jj y ^jd-ljll j^daj ^Jl ^A-vVnj (Jjiiall ^jli dlloLuj ”1 ^ya 

^ ^ ^ < ^1 J|1 » ni l ^jAil ■■;! ^k-J . *^_-Q JlC- ^ dg. J^ jc l-» i -rtl l Jfc 11 ^JJAaJ » j! l~» 1 ^ >L 1 A ln.^1 1 ^ < 

^jljall diljj_^k. JqUIaII Encarsia fonnosa J^da 

'Mj laAj ^JjIjlII AjLdaj ^dloj ^5^11 ^paAAil JAC jA <-lx.. *-aS f l ^)1 J^l. jla La ^aC- 

<aamj_ j ® 3 ^ dljldl Jildll (j^di AS .aJc Jiidll ^adjwjl ^ JjUI -ld*j 

A_dLa.Lnrk.jj Cy* id 0 JA^l ^Idal (jJ^- 1 JjL*J1 L^j 3 Ajg.1 <i^l l" il ihalnll 

jl^)—5 -^j diVl—=dl ja«a ^3 .A^jljll jl^)9L!?l d c-Udl 4_ud ^)dljl1 ^jj3 AjjlAiJl 

iJ__]lo Liao jdl -jl5L*J 1 (Jdaflij Ad V ^Jdiall ^A-il A Vi . nl jj dl^j’dll Jo lajll 

~:Lj_d (. il u nl oAxl A.ilc» Jiiad ^iC- 

—3 JdaSl Jj'jlI JjA-a_^l! (j^Ial dlSj! t JjIc. ^jD Liao t ^a.1 JlS^I jldju^l ^Id.i A3 ^ 

—9 AjiAfiLL*]! d ilj'jflin'l diUV Lnjld qj £j ^jl Aj 9 liLu V 1 ^-aj lafil J JjLjJI dA^ aJl 

Jal JjljC. ^ jlj ^jdk, i^danll J-ojk. {j ^K'u J Aj^jj 


r^r 



jjljUil JjU 1 \ jLuil 


. ji.) jl£^> dlj^lajj Ijj ^Wo 1 $_jJ jJ 2] dlli^l LgJ jJajajj L Jil) Ju jj £ “ Y 

jLiaj'yij l^lijlio .lie- Jil Aalc- (Jiialll jjlc ^Ic. jjiialll ^ A^l^unail AiUall j^Sl ~Y 

^—il 4—iklij t JliLJi Jxu- L$ lc. (.Encarsia formosa a1^ ^ jc- 

4 *jIj <_£j_xLl CjUV jl ^gX^M ei jxJ JjJ (JjI jjJI dj^j JttUl 

tiJjUl I^J jjjwuij o^cr dlliA .ovicide j^axll JjSj l-ajju W 3 jill 

(J—ILul oJ j ^ jl V| ^JjIjlII I3a ^-Ic (JilaTill 4 jflti >il ^j 4jl jA Axi^l j jj£^1 LaJjj ^Uiil 
4^1c. ^JiialAil (.JjIjlII IjlA (jl jl Jajoi^!! {juAj Axtxali (J j^VM (JjIjjlIIj 4jjlia 4-illc. tLiIl jV 
(jjja—ij ^—jj^l jl^ ojjxI Aajjjj — jj£jil 4x11$ 4. > >ij i 4-liiJ jJ 4 _j1c- u Laj j 

^ _t j . CIiLl/U ftiila J aJc- Jilajll SjlcJ (jjjla jc- (Jjbtll j-a Jjill lift ^Iau*jJ ojlc-j 

^ic Ai,ij 4Jj j**a jjc- JjLslII jVI Ajift jl Vj tdjl jxuifijjl lillj 

Cj—^ <Jjl*JI (JaJj AJaxll -l=Jjj jlS* ^ j^uil £-Jaj A-W Ai^Jt ^llc- 4-ix jjII j-* jll 

. l$_i* v_j>aJlj jl AjJonll jl£-o ^ till ji.jll * dul£. 

-Jij 4jii t4flK%,x> jLcC.1 S^c JjIaII | (_^ic JiLuj jl AjJaxj ^^ill 4 jcI^'v 1I Cltl-iliaKlI 

jl ^ ^.J tjl!l4l!l C^ C ' f v=k ,Tk,] l_*_U (JjIjlIIj ^ ^Ja^oJI si*j Vi J, ■ ^ 

J—Llalj jl ^uji Nipaecoccus rastator (3^1 Lr ^ JiLl^i Anagyrus in dims JjiUl 

L*_u ^jla jd l jjj iAi,al£j| Ajj^JI j- 1 JjV I jLoC-l Aj'l^lil 

.4_Ll£ll *^i!oJI SJLk. ^ 4. t >tjj Y,A ^Jj Jj'i/l a t.oji ^ ,t j^a JjLlII 

J_Xd 4—a\‘~i^ ^ ^1_^^1 dilj J—jljC. ^_lc- (J fllVn L _ s xAI Ajc. 1 ^-^11 CliUjaM Al'^ 4_jl -^*.j 

J —jU- ^—1c. J — LLjj U.juc jjSii] 4 a Vi .a A> >>ji ^_Jaj Ajji Aphytis lingananesis 

^_^^k\l o^_uS JjI^jJI Ji^i.a] -i5j . ^>^11 (JjldiUvU I'nVi^ l.t >i } ij t^ "fc !l J)t > .n 

^_a ^_* 11 VI jli j^- Jaiald JjI^c dil ^j«_j jl .^_paxil j-a Ijj& 

ji AjjljLfl 4jjl^iJI jl jaII aJi! till j j jjSlll ^tJ-l<o j^in ^ 1 4Jl^Jl b2Jt> 

« t 

L-iajI o^)-ii_k-(all (_}jl^*jl l^-jl i Q Ajjl^jkjV^ diLiliiiajI ^JLa^ ^5 Lai . _‘.cL>';^ll 

LliLiLiia]! j (j^JI ■"il *\\i L. y aJIjJI oLa 4 U-aH ^ ^3j ^UVI *T*’** ^ jj£Lll 

1>e.\ _a£ /jl Ji_ sjxj >*.in Tephritidac Aijlc-j Agrotnyzidae <1 jL*J 4juLiII aliijjisJl Jc. 4 li l -Vud l 

^j l^liS Jaijjj V jjSiSI <]L». J jj/\xW Jc tilljj (Jjl*Jl ^ ^ oljjj 

.J^UJl 


n £ 



<UaAa31L«uj 


djLJjjm a2A j_y=^ n-v’k (jIa*J ^11 CjLilisiajl JjIjlII 4-^ vL-o ^2G- ^ j*J LaJj 

0—jUIj -W^j j J o—ajAi—^ ic-iiaii jji j-aiti Lcu>i r'lU^ jjasu JJ j*j 

.pijx*j 2 a ^ic- J*^2 J 

{Jr —a A A V\\ » \ a\\ ^l^JI j\ n *% i-J A jajj^a Jyj <J 2 ij b <J^A •j-o 

1 <y9 4 y.jj^i 4.^qK,ii (Jl^a ^9 Qa Will ^loJ **• ^* u **' Cy*^ ^JjIjvJI a ^i 4 j.->.i j 

A jLjja^ j\ \,\ y Ajlc. AjjLJI AjLjjTi^- 4 <jl J1 a : Uuuia (jW <jj5j O' — l 

?uuii. J V jl aIaIjj /jjJ Oj 2 ^ pUaij \fl\* a ^j^Lj jl 12 a Sjji2 4jjl2iJI 

.a!aI 2 ^j>iull £j-b j ill /jvj JaiUl ^jjV 

: ; UajJjjj <j>tt 0J% O' “V 

J. \C- A U->J Lcun ju^9 Cb3j ,^3 OjUI ^2A ^Ijlxj (JjaUI AaaL^a < t 23 — ) 

.aIaIj j\ 4jIc OjilaJl d>l9jj j^ild A^-vN * Wl 
i n i.hjj Lfl-u ^JjIjlII j^J Aajjj A_aa jIaJI CjlJafiiaJI {_y ~ > '“; jl ■ > j ^_)2ajj JaaL^uj 23 — Y 

. jl^laVl aOfc c-US 


1a (jj^3 J>mll (Ja a> bj ^aJ <JjL*J 1 plil <1 jIc. 122*2 O^ilaJl ^j-bj 1 C ] ji J _r 

jl -JJ t Ql-^ U 0^^“ ^5-^ ^jLfciill Aj^aOl A *.y\ ^ ^|I \ 0*-^ 2?"^ ^2 “ ^ 

Pier is spp. jSJ' l)'^ j ^ ^Ju Cores ia glomerata JaaUI 

4 .til _^3 dll S^y 4_laljj— aj i ^2A ^Ail Lajlj Cjli^yll a2A 7^ 1 - ^ 


^ 2 ^—a jj JjiiaJ) Ajj^ jl Vj I^IaIjlj ^^»jj Mawestra brassicae 

> * 

^-11 J——1C- >1 C- 1— ^ jo (J*AJ ^2^1 Ajj-oOi AaaI^ a\\ Ij^iO ^iajAJJ J^aVI 

.JjaUI 



_ _ jLii) 

Host Regulation JjWI ^aj { \ Jafi :LaaLL 

in l <13 .a (JjUI ^oj (jffitu.a (jjfLi cJjIaJI ^jjsLiJI ( X-Jajj (Jtlilli A \\aC- ^Lqj 2ju 

^-\* si j 4alc (JjIaJI ^j\ ^5 JJ f.lj|VI (jwa*j u£]Ua .(JjI*I1 *Lu*u}L 

J^)—a-aJ 4jl ^]1 ^^.Vl jj-axjJI L_iAJ Ujjj t (Jjfl}*>\I c-lc-j jl pljj j J 3 <ja 

(JaiialS Alal^ll ^Ij^laS/l A*.o 4-C-l_La jl <LajILq ^_iaJ <, u»l_La <JjLc ._jJn nil £^aj 

. Jjlail (,^-uJj li^-V J-tf-LlI j *y\ } * <n j A-ilc JaWi-ftll JjIaJI Jji jli tlix^ 

djl-xil til^lxJj j jjqj ^jic- ^)JjIj ^jl *03 tilkl V La* 

. jVI ^L-Sll ^LuaVI Jfc {J JSUil fJtf Jl VI *^VLJ ^uaaj 4a±J jJ ^3 

CL) l jIjiinVu LLaLujI j&\ A iL»il c ijc.S/l 4-la*nl^j II (JjIjlII ^jinVij .in u ^ A \\^c. LaJ J 

Furher .^Li>jl^li djuLilail ^ 1 ^_Lq jjSI UaJ.iO i - J jljaUtl «j < CjLjijjoaIIj t$jc. 

Jj_a jA*J JULjj aj-aj ^4 ^Lj JjlaJI C_>1 joij ijj.VkJ (JaLUII J ^ ^lc 

J iiaiLall j> jr- dllj (j£- LpJJ IfllVva AaIc (J&IiaaI! (JjL*JI ^jjfu ^ UJ^ <JjL*JI 3 jIaJajJ 

^C__flj]| ij—« J W ^^Ic-j .(JjIjlII ^-ic- (JaSlUI djlijj >^11 j <S ^ 

* 

jj> ^ I^)j^a3 (illiA JljV ^jl VJ i > 5 -a ^l 

. 1 yaJ C. 1AI ( Jial-il l ^ 1 ’u Vi 4 '3 

Hi'! i()this "■ j '~' ^ ^jj__j A__£Ajiil 4.* _S1 '-.^ jA 4 U'i’AI liiij 4uji3liil 4jiLaS/l f_yi (_Wj 

(j_o ij; jU4_Jl (jAi_ j j-ojjV 1 $ Ar- jjaln~i«ll CjIS jJI J Caxi J-ui. l^jUliili ^jJeuuj virescens 

4 flli'ij ^ 4 .-^11 s . j^jp. ( i J^ljt]l ^jl t" 1j ~a I ^ (JilaJuJI **-£■ ^tJI 

u-ojI .(JjjJaSI j£i ^l.al nil jL^aJI lateral oviduct “CxuLail ( jXjul l oUa jl calyx (^ISJI 

Cj\ _ Cj* u' a^.j . jjaxiil >iiJc ^ UU IjjC poison gland ^»JI Sail aI a^._j 

Sajj—1 AJ151I >«jJI ija^j Uaic Campolitis sonorensis JAUI <4jjl=>il SljJl 

/j—iij! ^yt Waa >-vl j a*j alia JC .Cjla^jJI ajaijj yaj 4jc- ^ ^jliall 

. all J Jl j a c l a~vl l ^jca. jl j.^i J' yA ^oill aJaS jj jj^i 41U1I e is ( _ylr ; - alili jJI a i/k ;_paa } 

yi _U'l ^ic-j , JjUI ^jjjV (jl-^ ^aCj a— ijyLA _^JC- j>-iJI lllc A ’ . a i l /j| 

Jllc—Sj —nil jl^aJl ^ylc. yji V Cotesia nigriceps JAUI y> j»*JI jl ia.j ciaa wJlj j« 

si_jail ^1 ■■ U\l jjj-oj ( i-laJI AillaVlj sjjla dilijJI jjSj a" ij-a IjIILlIuJI 

-rn 



A_^Ha31 


block (3 ^h) Bracon sp. J^ 3 J “Vlu« ip c ki* <jl ciiu*u Je- . J ^-ba-l' 

.I^JjUJ neuromuscular junctions cr Li»*Jl Ji-al jjII j Jajjll 


— endocrine system «.L&^a—11 juill (_Uc. Jaj J Jilaal Jc. uaIj^JI cilia 
a —tie. (J —k. juvenalizing effect jjjIj <1 Aphidius plantensis J-dl JJ 3 <ji Jj csi 

Cui—wjjl^yuJl 1_ Cj (jl __L-«a_^ AjjjaJI ^jLftC-Vl fiLl^ o^juS -ULlajj tilljj 

u _11 L-ia_ jI _j (J_jikll <jjao ^j^is a*j Jm>]l tLiill JL-aijJ ^ iaJlljll) teratrocytes 

“UiLlia (»j_jjl J^- iSS'"*"' cIuajjj! jjall Lu>li |jl 1 .^-ij 1 .JiUl J “CojliCi 

Cilijj J prothorcic gland (jn<4l ^uLi iic.'j j-u-all ice. JaUij J jSc LiaJ 

^— s RNA ijjj — ill Jyliu jl^j jk^a I uLulS 1 $ dr . JiLlall Ttriehopiusia ni 

J * I j m \ \ 4 At i -r, \ ill vJjIjjxjII j Lk^ajl . Lg_iic Ja W> a\ \ ^ \C- LlAiSjjilj 4 'i_jl J^l ) II 

j —0 ^^ jjj 4 \\\ \ La^Vi 4 jC. jjj A j.nS IjA j^fLj i3 A*J 

.villj ^9 ^-wJl AjjJj (_£-JI JjiH 

0 j ±—S <_^l host specificity L yn-a^j]l jl JjSj ^IjVI 

^*JI Sic* illjl .lie- 4J>! lIijj if n?fc - (Jjali\i j^j i__LjLu] 4-J jAOl jaij dJjfiJ ^lc VCnOtTl 

imi—3 (jl (jjanll jjlj’yi u^llal j Co/es/fl tligricpes j>Q 

^ ai Cue- 4jlj Ijl^ 4 . >. 0 %Iaj^u (JLaSl ^3 4^-^.l_l]l j|^3^Ij tjilrnll 

l (Jl—Jjjofij L^jli Lfljilr. Jfl \S Jjaiall C1 j13^j 

.encapsulation J> m^1 I : ^Aac: u^j 

CIjLjj^ r-k a! 1 4 - aJLyl-ia ^JiC* (JjIjuII 4_!3k.^Lt-a Jfl Will JjuiS SVA Salt 
f —£>U jjc 4jjj^Jckll chemical constituents 

<—il■‘‘i Jjfllall JJi3 villi .Aj ejUia SjjLlojS il^ jl "Lijlit 

CA 3^)J ^ 3 ha villj ^ lc- Jlj-a .e^aj L_Luillll 1 Jv! J 4 ^>1 hi nj JMjlII (Ja.lj 4-)^A^k 

j j—j ^—II ^ trehalose j^ 1 <jl hlu^. Heliothis virenscens 

t Micropletis croceipis jj—hikll iL—J 1—$Jc JiLlJI jjc. vilt j l$Jc 

C. J—jiU! ^Ja— j^Ijj (j—iLjll a —aoij ;j 'i l jSjJI Ica jjl Uz>.j Cotesia nigriceps 

■ V . *-j tliAa. ^UjjVI lii ^jl j M croce/pes JjaKlI ^Jaujl jj (JtLjll A^oij ijJuij nigriceps 

( «^bj A*J Jjilall < __jj1 jiilj Jl J^41 '^Sjl^a J ^UjjVI li* i_sj>£ . (Jilaill J-q ^ £j 



L yi.<-tVillj Jj'udl jLiiil 


Iajj body reserve ^•u~> 11a ja Laj Ajjliu ^all ^3 j£juJI jum ^ I j&j 

J—£ ji.Li Lpi5'j ■—j-ojjII ^jic. ^jll M. croceipes iJ oa JailaS 4 i.h'ILi o jaa£ aj^aI aJ 

A_jLx! CjI A -v .. _ 'i'x 1 j dll_ J yi aII _a ^jjl 1 diULilall (_>a£c Ada AajIju<JI AaI -dj.id 

‘Ij jiulajjil Iaa ^jJc. ■ _ Ajij^aaII Ajl •\"‘u. K ^\ ^3 (JaIkJI SjA3 ^3C. jlj dllj (J ic. 3 . I^JaIjhJ 
JiaUrV i r-Lajj (JjiiaJI y j (j^a^)3 AaJja ^JIaSIaj AjJa.^L-a (j}A dijA LaAJ 


Host regulation and physiological interaction ddlcliillj JilxSI ja 3 , -»jliTi 

A _ IjIc. j_ aj jJij _ a (jl J^il-ill jjic. • _ I-VJ dilc.lj.1 ^ylc. l_aI*j 1I jl <ju> 3ju 

A j 'it 'l' 1 * J —iVS (_ 5 *—3 _1! [j a dljj Xi ^Allall .oyaJ £-o l ^ uaI nj Laa Li=l 

' id 0 L$ S jaa^aSI ^Lua aa . A^^aJI j 

.^AixoJI jlnll A , A. aJc- Qjq ln^ll J.UJ1 ^jaa BjjS l !^ 3 1 

(J£jaa11a ajjju L» J&J diij (jc. 1 3 >^|U|| jl (JaIalIS Ajj^aJl jl AjSjaII jLaC-S/! J.AD ^3 ojLi j "'f 

• early or precocious metamorphosis j£aaSI 

.^5usvi Ajdj -r 

. jauSI L_ia jj — £ 

• breaking host diapause ^3 aILa j^£ —o 


< _ '1 jLim ^ a »j *j Bjps (Jjbtll (_g 'idull jjk-ll Ajaij ^ {JjiLlI ii 

(j—a ,_jjiid»ll Bjji yXij jl tgregarious a^Lo^JI diLLikll Aic. solitary <jcljsj'VI 

j AjjI jc. jaU-o4 ^11 ^ Ijaj t^ 1 •■s. a^c 1 ■•-•II dUhiU! ^3 Ajal_^ajyi sihbiLiiiall 

.jJjilall ^JL^a ^3 ^aiddl _^utl! Ajlial 

e.\ AI —SI aaiJl hh>i ^3 (Jjiiall jAdj Ajaj*s ( jc. (JaS-^J ^-dalj lillj* (jjJ uV' ^ 

^ j jja l^J CjUj£JI ya ajdrJ lilli* (_jl a£jpdl jSU .endocrine system 

^LLi—ij jjj, aA^UIS teratocytes Ciiuijjl jill Lulij j apolydnavirus Jl« eUj 

^_SJl) _ aaaSI (JjLj: _II [jl (JliiSI iJaxui ^jic. . JjilaSI A.Ajj (_>Al3 a*j ^..nia.11 sLAiJI 

diLjAa. (J -k. tjjXj ^uaxJI cliil JjSjlSI ^ (JjikSl ,jjjl a j_>4j (_jall ovarian (clayx) fluid 
J—iLiall Heliothis virescens jldaSI SajC ^3 ^£^'11 1 bCjLu LjalS (^jaa! ^jjjill ^ 
yn _11 dlla_£j JjLJI I jk qa J£ ^l^LAjyi >-j3j yiU^ii jl iC. rtigriceps aJ^ojIIjaIc. 


A i-v■vftl ^ ■*! ) 


■j* jjiu ^jli ^ J&\ .(^:° <J^>) £-^j A * * ^ 1 l£^ 

JjLui_Jl £-* ^ W’i*J La^jt LT^ L_il£ jaca ^jl£ ^jLi.^11 iC-il ,]Ufl la 

s" n ljj jai jjHii 1—-£>Li. } kj Cj IIjII J djdl Ld .^-iLudj^ t—ia^i >^' jUflla t> 

AJb _J ji l$ulc. JikLJl jlAall SjjJ C>13jj ^ jauII *—^ JJ-^' teratocyles 

J_iLLJI ^jj_ j AaiUil ijhvi Ljx* I jjJ LjvUJI oi* i. wI”) a] tMicropletis croceipes 

l—j^a. j—a JS 4 jaa 1 <■ th-vi .immunosuppressive function ^11*1! c.iaj J“ Aijloj 

aaJ Bracomdae aJjle. 1 _ y i . 4 j j..'-.^.ii diuLiUI t j^ d ahy ^’,1 ^.LaL^JI a ” . n m gjl jiiil 

l*'iI ilioU ij? _a (jSlj jaiiTi LdaVinJ UuS ajjJlj qa ^/hs Jj* 

ais jUJ^i la* t_il£ J jl>.j Ichneumonidae 5 JjI* 



I)NA 


Teiotocvte.v y^. 


d k. it Ji JjUjl £ jjf. Loliaj] d jSj n Sja j (^ ‘^) 


(JuAlaJ) jS,.. ^Ji jfl-v atl -A 

Use of endocrine cues in parasitoid diapause 

y <>.\,..ail j (Jj'i/all ^ iAj- aj ^jl (Jdjf.*’ ^-a]l aal ^£aj -- ^!i 

J a_ a.j JliLill ^jic. .<ajiij ja dj^Swu) h.diapause *0ys.u jl oj^j ^-aa^ij AJadj^dlj 

a—jji univolatine host J —a^j JjLc. ^ ULila ^ajj Uaic. Carcelia sp. ^aoiSLlJl Jdik]l 
u—a Jic —j ^ AiU bivolatine host J^-^a jaL Laic. ^ Ja.aj 

•cs^ 1 ^' ^ AiiLc. tjj$M ^ jAajj jaIII ^ 4jSaj ^ 




-jAjbdi JjUJl jLuii 


Jjflhll JAl ^5 Ad>4J^jl d! jA^dl J-ldld 

Use of endocrine cues in parasitoid development 

JdaSLoll j^jlall jl >&*!! jC- ojSd jl^Jdl ^3 l^ljl yC. LoJj dll lljilnll jl Ldjl .la.j 

J_jL*JI Jja-oj ojd >^j^J La Ulli JjflJnll jli uJJl . JjilaU aLoISII >C jljlaVl j<a 
A_d ja> 11 dl j—jbkJl JiiJa]l > i\\ LoJj .a1aI£L 11 >£. ©jljJal 9 d 1 V-build]! j^lall jl >o*ll 

J—joL>11 jl J—a,j jl iLaII JiJ ui ^ 1C. ■ o j) a\ £J>jjJ jl Ad^Ldl Jvl^jdy JjUlIIj A.Ja U >a]l 

a*-* >Lill > 4*11 JjVl ^jJl >**ll L>* ^cLdu dilijj LS lc JiLLuJl Diachasma sp. 

^jinnll ^ k 'n J di3j jC- >lajll d>«aJ pupariuitl Jll*ll cljic* «il> jjjSj >a -laiS died Adld 
d__i j • ^ 1 ^Sxa Jild j-o ^jLill jjldl ^]>Ldj dl3 j jl£ iJjL*ll dls>: Jdlj 

J^a Idl ^3 A 11 -vll .c'i djT*- *d . e U A_ljLoj jA >SLj Aic ^)iklda Ja ^ j* ^tjLill Jjilall ^vLdl 
jl ^ .^jdaUaJl dliAdlja Lr lc JaJn.iA.ll Copidosoma desantisi <ia.Vl 

j——o Jjilall JjV 1 >u*ll djilii> jl l*lj% t Jjlall jdj Jlilnll >aj jjj jd j -laid >1 LflliA 

J-dlt >aJ— J >vndl ^-daj jLS cIjja >aiiJI dl3j jC ^)Ja_ill > —fl > *ni j ,> jill 11 

d^L^, u _,d Ja-UJA Jjl*il (_£>aJJ du^dill Jklj (^Ljl Aj^Ij jyo jl dllc-Uu o>aC. /'ll W 

^ ^>11 j ^^'1 ( _ s 1] JjftlaU Jj^^ J jS ^ jU Ldxjl .jjdSM ^>11 >a*A 1 JllxJI 

A SiJa jjj^L >ddll aJaC j JjIaJI Aaj^d Jjc* AjI Jj /*i Wj jl ^Ul 

^IxajA Jdlj Ajj^a JjiJall jl dll3> j ^^Jljllj . Ajjill l^Jjjjj dlls>11 J jpk 

j a ^—jIazwI! IJ ^^5-llJ 4 AijS Jaj ;dilni-k J A aj^k >>^. Aflilni Alal^A ^ Jll*ll 

l — j^- V _ a ’* 1<v AjI ^)SJLl .aJs>a] 1 djLiLiJall jl A-iiJa^jVl Aj>jl^J 1 [ ** 1 ^jddl 

♦ Jii^Jl 1 -A ^lt~~- AJa>ix. >■ **\qL> Ji-v ..i**i dM J — (jjjdl 1 1 

iEreirnocerus i_>^^ ^ JjAaj L JjS^\ ^ 

_oj ^cLda-nll (._ jjjlasJI AjLjJ jl ^.Ldinll jlnall Ajljj^ AIjLc dlljjj^ di^'i Adsuj JjiUl ^dai 

>aj_ill A_di o liji cdiVLaJl j-o JdS ^ ^jl jl^j' diiLdl jl j\ JjVl >4*11 ^ jLS 

^ li^. >^1 !u dll ^>11 j_)dj >^njill >42 aJaC jli ( JjL*11 >U1 jl JjVl ^ j>-li >4*11 

A->> ii ^_ 9 j _ d tilUft d jl d^L^ll JS Ail ,>1 (dlliill ^j>Jl >a*Al JjUI J>^aj 

^ill AjSdlSj-iaJl jU jVI -jdj . ^dll <—j-uildJl diLlll ^ j^^Jl >a*li JjLJI Jjp-«aj ^-Id. j^i Ja ll 
V d La. JjUI ^^)ld ^xdajj >ajl jl Luajk^-iA A3 Aj A3j>tA >C- Jli Jail >u ^^3 ^. Sa . 1 1 


A ■ ■v ijU A -v A) < a \ \ 


■jjj J_£j jjj Lujj 1 " 1 ; 1 ■'jjl jl o*Jj£ T ‘•^-‘3^3 

.“LuajJI •'^JA JjVl ■iljj lj*Sl -3 C_JL1I LajjiC- .^A ^ 

Control of host development JiW >L ^ ^Vi lt 

i" > j * jjj jjlsil ^ ^UaJI £-a JjiUI Jc-LIj l ng ;3 l LjIj t jLiuLuJI |jjj]L»JI >—stAikj 

■Lliijlj 'iLnj'j/ 1 ^y> (JjLlII Ulaj Lnl Llij ^LLj (Jjutil _J-L o^yCjLjo La ,^-v'iJ jjiU! jl3 i»j>aj 

jl .} ‘ (Jl * aII j; • . .i ^lc. . j;}*-® J_>ial IjSLa* ^-vLaui/l L _f^- iJjLdl jLa.L jl l jil jjU 

(ja—iLiJI lIiI j a —litjill —It J—iLlall Copitiosoma trunctellum * —i=»-V I aa—*Ldl 
AjsI— jJaj A —jjj jl—ac-1 ^—3 jjj—J L$_Je. Jilalall JjUl Liijj Trichoplusia ni 
*b—»!' jjLua* j^j jjjjl jijj JUlLj Jj'uJ] ^jJl ja* 1I <UIW La^ supemuineral 

a —jljl J—J j_Si« (J jaJ: ^ Iauj AJilc- Jauau Chelomts sp. JjaUI jji Liu"' . J j . iliU 

j^JUILj jjL*UL ^-<ujj V 4-iSLlj Aijjiil' Jjc. Jl» Prematurely metamorphosis 

a il ••*• 1 ^_) _1 <jjunla]l fc-lac.^/! j-o 4 jLuu! ^^a La •Laj^jLiil Jjc Li 1 ^ 

AJa —Jjj 0 iu—Jl a.— iij ^liil JL^j polydnavims (j-jjasl' ^ f ^'v. ’^j -l^LlII 

iq' 1 ^Jc. ^ ■ a-. i v.\) JSU1 ILa 3 jc 4jl l. .i^jt ^‘‘dl l " i . Jjljiil 

pseudoparasitized host —S31 J—>^J1 s-j<— a _>»j Lo) cj-^j 

^ (J tQ^\ 1 j ^U3 lU J J Q <■** ell ^lxoll J U^l jcVl (experiments 

. AiiJn^all i>JiA _iS 

Synchrony and natural enemy races 4j*jJaJ| £ 4 W'y^j 

\ ^9-luI^aJI £- x > e y-aj l!i3j lii> >11 J ^ jy^ll l5 -^ c ' 

yjC- djl j3ill Aivuiall ^ JaSJ A_ul-li.il 6 jjL^uo jl Ajjolj j3 jl aIjIc- 

1 ^_i3 ^jj— j!1 lIiI j^all jl (v_flli^J| ulil jj 3 — e Ajjly^Jl 

j — *ill a— ajj^y .physiological inactivation ^ 9 Jj^ ^ jac. J^Ul 

J j'olSI dll jj c_flj^Ja AiLa.1^11 dlLlLiiail • diapause j^»JL lLL 4jo .u u ( Lj L^jijouiS 

,*■—“ seasonal synchronization (jil _jJ! q* ^ j^ajl jaaLI ^jfLu 

A —JjaJl i—iajj_lallj AjjJI jA«JI Jc-lioj ^ . Jjlitli 

.SeLjoVl ijAi Lila i-sSiLall jl (jjSjj 4j_jSjj (j4-y ^ ^ IajJ 



JjUJI jLiij 


_II _lx <^9 ^Ia (j-alc- (jj^ W ci^&SM £)* ^J>uI ill 

jjP jSJ j oji^pjl J-q\x AaJ-U Jjl.aVll JjiJC* jl *ijjj LftJj 

^_9 A _jjuuUI -liia^Jj A-alijI ^paliidj ^lc opLJaVl o.^i i—l* Vl l*Jj . <> a ill L_ia3^j 

Ajj^da_II <_J 2 >.ld ^9 {JjvLlaVl 4.ils?j«« £-<a Loil^l 4-lid-o <._AX-j oJ.jJakil ^j£LaVI 

j —a Cotesia ru been la J^iyi (jJajj dj^ jU-* JIU' ^ic 

^ opLjaVI ojSs jsi *.ic. *-. iJLtJij r. djLV 9 I 1 IjjjI 


Cj 5 j t. \. uLiaII JjUI ^ 3 jj AjIoa. 0 j JLuSl L?J^' j-i*il Loj j I Joj) 

(j j < ^ . - B (ji £Ujj *'i£3l 0 ■ >ia; Podobius fowciaius JjAlaJI C) -^s .4iiJI t>» <jj»-a 

Jj_o -U^Lkij-\i ,jj; _Aj ^j2]j .S^AAaj! JjLjV ^11 ^J-li! (JLaJoI! 2y^.jA jSb La] <jLj!a r-Llo ^3 

—Sj J aiLkll <_jl ' uaa —1 LoJ^) S-I^Aa]! Cjl jV jll ^jIa.aJ 1 ^3 ^)la jjJI ^3 v"ll>‘ii^ 

(j—1c- oljui—11 0 ■ >>a' i j EpUachna admiibrabilis oj^- Jiw alii (jiax: ^jic. dliJ 

!j_ E ,_ 5 -l-^3^1 (_J ^ ■*->" (Jjlxil ^jjuiaSjj o.’iVi^il CLAE$ ^11 ^j3 jjc. jjl j*Jl oik AjjA 

lilh_2 —L12 ijaii. \!u& ^gjc. tlUill EpUachna varivestis j&j ° w"u\) CjIjV ^ JjikI! 

—1' jlIIj— oil 4—jljj) 4—ijlt —lc. a —liiaj Jjisj (jlil Eretomecrus serious 

{^iallJI -Uilaj ^ ^duj o^jUSI ^ (Aleuracanthus woghume 

. jLuIij'yi Jau-uj i 4-lfLj^SM 6 .W)a 1I tllLV 4j3ljjl 

i^yJ} J.%II J, N . a 1) (^4 x4^a1I ^sIjjJIj ^ <3LdaV^J 

.extreme conditions —Jl ^ ^ a h I ajj J\ 

A oK-s. ^ djULadi-jj J j > ^-\-k \\ dlijj 4ah-s. a (_£ jj-\ II jJjlII LiA ?rlu^j 

^1 ^ ^ 4 I d l» rt'l'fc djllLim .AjIiaII <—A 

\9 ny (JjUljilillj 4Jl^)ljLo |a jLk. A aU\^ aJ^ \ ^Ic. djL^lc. ql djljLaJlujj 

.oJjuJl ^uJ iai3 v,5-^^J 


Foraging behavior in hyperparat itoids aL jLA\ cliULilali ^ \ djiuu! 

^1 dj|foraging behavior jjc- CjU^LlaJI ^ JJa dl'uA 

^JC- J)fl% i^-o'X' Aik^u 4 4aL,.i«]l ojlill (Juud ,1 ^-LIj^lI A-la^)iAil djlaljilall oIb^Lo 

.^j)_li]l djl^udioui LS^" LT^ J.’IuaiJ 

jljilJ ojlj^ J] A \;< a 4iliU A jLiUiJI o ^Aill 




aA_gj Ji^all JaUijJl aAlij ^jC. Aj^lwi-q 4_>Iidxll a jAill /jjSj Laj^jj .AoIwulII ajAlllj dl Jail (jlfLall 

4 Lj^ll djl__iLiLlal) £*1J -kLuliil IjiA « . JliiJl Ajm j JlolL) AjJjj Jill j djlaliakH 

.Dewidroctrus carpenter! j Phaenoglyphis villosa <■ Alloxysia vicrix 

^uA_J 4 wjloil 1 j_iV 1 ^ ^—Si Lo£ i4 ■ ^ 1^1 4-k Jxjl ' " AjAjittWi l 4jl^ La) 

v jj"ij>'~n1 jj—J till_iA JJ .ijlii! aAjA^a Ajjjj pASJ 4 4aliui*Jl ajAoil Ji 4/4 UoxySlO 

(j__C. ,1; dlULiim J*llj L'jul jl 1A j 1 jj .<UjLC, kjiai! Jjiki) olivLa Jo J <_JaJ 

4JI —lall J& Cjjl^lkJ 4 Jul ^LiS Jc- 4 .j\a» a!I 4_JjL*o 3) J . JjV) Jjijall LAU 

.Diaeretiella rapae 1—g-’j^c- JjuV «-yyy* V< >"* *■} Alloxysia fmcicbruis -kjidl l_iU] 

4 (J—-ikoH jAI.^3.4., L^_j *il j-a Jj JbjSuajI JflAa!) tliljl J ^losj jIlaiY I tillj <Jj-a ^j-aaAaJ 

J —ala'll! 1 f n j * jj, J^YI J-fikll Jj-A J a) 4)a^. © J-u J J-^ 3 J ^ I^LAaj 4Jjj AS JJ 
Jl i^ljlui—Jl ^_i‘ i l J ». n YI ©AA jls IaJj i^jyaJill £jJaj Axj -laAS t“ V J/lA 

,4jliaJl Jail AA^J LcLjj 4-=kj^li Jj V AS <laj-al1 CjLibilall 

©jjl—I sIaII a! yA\ ^jL. </ i-k jj J ^J-aj AkjoJl CjI j Jri!) CjIjJ J ^A AjjUUI 4 \\ Til J*-iVI 
LJjVc- aJ J ^jC- 4_^.llLa LALg J*_aS 4 S j Jail A yy j ,Ji ASLiAaV ^ 4 ^ ^ ^ Jilaill 

jC.j tjC- Cjl-ftJx-a Jj IsJaII (Jlfllill Jijl Trll^J AS ,d jajLLjoiiI] J jjlosJ Jju 

Alloxysia -laj— J —-liUI AAl—ij ^ Aas * Jliall Jai^y Jxi Jaklo a!JI a_^>-j 

^ja—j AAUyi tjj Aajj 4(_k-ai*!l J^ajil JjUJI CAL^alaJL-aa Jj u,h Vi pie It Kill IS 

-^Jaj 4 __j I y ^L» *^i_ JjlhVI 4_Vi fc >j l^aic- ^JfiJalLall j 1 ^ algt Jka-all 3*-il 

J 4*1 —1a A —l!Lat r_y*j .^JjLxJI lJ-su aIjljI ^J=uu Aaa^ijl J^aV \ aAA (Jo* ^)..nflj Laj^j . ^Ja.ill 

j —« JiLlall Praon volucre JjVl <liiL Jaia Alloxysia caslanea JjiJbJI 

Primus spinosa t —II ^lull JjUIl ^yc. iaia jlvIjUI Hyalopterus pruni l3J^^ 

Jailail ^[ J l^-ii ^LlJI (JjIjiJI S^)jL-£iil ^3^)011 (JaiUI t- nVu.:i 

• 11. pruni a jOa. !jaii i_jl . ^ 1 / 1 " |Reeds ^j^ijJI aljLu| ^ij^all ^Lull iJjIjl!I ^^ic. ^jVI 

—Jl Cilj ectohyperparasitoids Aa^jUJ! ila^jiall aLLikll ^li t Oij j-a jaidl .^c. 

\ . j \ l l yr~ ^j\ \ -alii l ^3 A i-^l s~t S i,a]| sJli)^)J-l‘.^ji ^ic. ^xlxjj! * >-SS..S 013 ( A_ i aj| al' ^ijl ^jdl 

Asaphes vulgaris —ill J—jiLlI Jirua—j .2 jjUill Jll ^*JI ^ Aja»il ^ic. yj jl L j£ a j 

Jj Jj^ajil e_a^j Aphidiidae iijlc. tj-a JjVl ^LslLJ AjjjjvJI iijjJJI 



j JiUil jUiij 


lIi! jK»]gj (_j _jj'i_ill (JiLsli jc. (Jsl Aphclinidae Alilc. ^ aJ y}\ cj'ulikll L«l 

a!*1uu l_u*j ^UlLij ‘AUklij ji*j Ijjjs. ^ Cua. Asophes 

, aJI ^ ^jliiil jjiUVi 

iV 4SU Dendrocerus carpenteri JjI ^juli *-Jj -lajLJ! Ld 

y fol l »_i IVk-a' i ...JiJkriial V l$jl L*£ . Ajjliill j! Aj^)ui-k'l Jjl jal) c-\j±h dl$jj-oSI 

(jiiilj ^ ^^^-3 . Praon sp. £ Jl Cy> JjVl *1£1 uAj (\*ll dl jti*J JISjAIj 

bJ j—^^lAixcll 4 i£n,all JjV^J A_Lifl Jru3 jl2i jjl c3r4^^ j' c-Liji oc-li£Jl 

>j_j£Ijj dlj dl_jljj Jc L^jx* i flVWi V LfcjljLj dljj3 ^jli (j^o jp^Vl , (jli-«]l J 

.t— iljL jua j V jl J^j d^Llill JjJJ jl /^all dljLuij-a ^ya A^ld AjjLiXa 

^_3 A:\-nIj AjojUjuj .^jl J*JI lAk Iaj^j J&Ul i-l$J .Jir> i\l Jnll Jj Jj 

. AjjIjj-o Amj JdUjjjI AjljLu]! ^Jjl ^jlII Jja dlxll ^Jc Cy* i JA 

Cjlj AjLujjjlii jl Aj^jd*. (JjI J]l AjljSft dljUUl * ^-i Ljqjl IjA i—fl y*-i 

. 1 A^l- ^ ml J| Jjl JjAa 

Jo^)-,-fi^li JJall JiaJI c*l JJI ^J*JJ L*Jj J4J (jjlilol AaLaJL^ll ^jjUaJul 

/jjq ^Jc-j dll d^jAjd-Li-a 3^'*- ^ ^ 33^*^ AjlSvLft AlC 

^ IjjI£)Li iic l^jLiSjL*. (j^s i. cardui Aphidim funebris Jl« 5J jS/1 ill! jljiM djU) 

j_y—Sc. j—J! £i\ ^ 2^».jUI AUoxysta brevis )S D. carpenteri ^1= jLJS CiULikll 

. dlj'-ilii 

'Jjft ^j-ftll c3^1uj iQjgj Ail ^uAdijI 


J-JiSl Ji'uJ J}1\ 


4 tllill 


>iljLu _yi mummification *.Lm^ J ^1 


f. _j' iaj aa <j| Vi 4 (> ja! 1 ft tua k Jilj C.lx«j-a jj-l] (Jj.%ail Ja^Lail (JsWill 

l _AJlC dl(J^lj Jfl! A_^.jJiJ O* LS^'^ *^3^^ dUL&Iajl 

. i-i] \ AjfllVi.4 JjS\ jM..,ua1 Jl ^ iji l 

Ants and Hyperparasitoids dULiJbJIj Ja121 


i^llj_J AatSla-o di Ajlc^j A^l-uwJl ft odii Ax^ljl (jdlji dl^jd ^ J'-C- 

^>V) Cjl {jpA JjJic- (Jjq , CjI j.4J.u>iaSI kilS *1 d-o l_^jljdA 





kj _J ■ ( J ClsVU-d A U^.l ji o-lUj Aj^jUdl Aja^Loll Cj'-iLijl-dl diUI jU 

<, \^Li\ jC- JiA Aj^jUJI Aja^a^]! diUhalml ^L^-i ^ J] 

j_a i jo*J 1 dll_iA .AjljVl djUljila.ll A-ud l U free enemy space *1 jc-Vl <J>* <UlUk AlUi* *il]jj 

L^J^l j ^fLj Jii9 djl ^J-N-A j (_ jc k_Jj )^_il aJs \fiuall di\ 1 Wjl J~% jjl jlhjy I 

ij _ jiUlli t j. djl j^j <1 1 0 - t- W jUd AjjUaifi £• lU 4\uu j 

6-Metliyl-5 hepten- ^—lc. tsy *.j (_sAA< ‘-dill Sjc. j» -li'jl ji! jjL Asaphes brevis JajiJi 
i\b JjuII CjljAa. <jL?j Tridoids —1' ^ i_i jj*-« jjc i_iS^»j Aetinidin 2-one 

|J jii j^ic. .iit. 1 _>usdli (jc g-lisll aIud & jl ^sVI Ija f.'W..', .Lanins niger £->dl 

(Jl j_aj c 1 ul 5 L'jLall .lir- Udul ^ a a^_Luj S^Ua d-jLft£ jl *^Uill djVU_d <Uajoil jp ^jjUli 

-v .iJJj ^3 .^ 5 - 1 AbiU ^Jc. ^_jiUjll j-o (jjiUli 1 .IA ^-jlaUiLj IUj tdlUVl 

. J-dli 

(Jjflliti Ud i^^jUll (Jailill <j^a!Ij djiS^JI l.-ijj^I 1 ^jU.Vi JjLuijII jx> 

^k^U jlkaVl ciiA .LXJ Aj^kuajll djl^-ilal! LjJ ic. . i dju ^iil £}. carpenteri ^^jUll 
Lasius £j—ill lUUIII dc. AJcli JSl Iaev inodes (J-dJl r jil -udJU 

L. niger ^>^11 o* lU^I 0* exj a£^Iui j-ixj <j) ia^Lall Ija ^j>. n ^<£1 .niger 

djl J IlklS ^ 9 \^» a dll£jA.j ^! ^jc. 11 JLa-j AjajI j jx j ea (jy^j il 

^ j—111 1^—.^.—LUi iUUll cU5l Avoidance learning ^^ ^ 

A j _ill dj\ g \\s\W t ^ i ^j 1, A U\l^ V j Ja^jLoli (dial'll! ^jJflllkiiJ V dust bAUa^jLol! ;q Ull 

. kjljjjiill o Ul diAJ 

jl a—^^ ^ k - ifk^gL) j] Jumping ability _>£a 11 Sj^ill ^ j^^/1 JjL^ Jl ( jaj 

S ) ) flll £>J A . _!Xd —Ail A U^JLall djl iliiiall c\ l*i "UUI jui 5 .dij^-ftl' 

. Bachyneuron aphid is $ Syrphophugitb aphidivorus 

Jjfl Ki\ Adbkjll cc j USll ^ AaIj^/ 1 daULilaJl dj‘,:| £-a Jjliill jU J oil) 1 

.^Ukij j^> alJ U.;U j*U J^dll AaJC ^ 3 ^ ^ >iUli 



c/iW JjU-jI jUH] 

Conclusion 


J—jl*il Jj—^11 Aiijs* CjI jlakJI (j-o <L*iL-j Aj jJiaJI diLu jika.ll j djLiililajJ jkj 

habiat ^_*JI jL—jjVI Ja—j ali^Lc ^yA djljJaaJl eJA , |V|0 jl 'W ^La_aj 

tJ-JUJI J j£j c J^laJl SliXa thost habitat location jL^J location 

, JjQ^ll j-aj ^jSLJ Jjtal! jl jAmflll ^j)VnN Ij^lj 1 (JAIjl 31 
_’iV A ^nlaJl J 4 —ijLiaj^jI Lilian j djl^-Lbtt.11 Ax- j-ay a oCA a jiaa. (_J£ 


J_jUi i_Lia_lil AjLttC. ^9 ‘La.lalLiball ji CjLj-LLoIi Ax jay a ^j >nCl (j^LaJ . ^L^Jj AlLc^^a 

I ^yjj TUkLill (JflJadl AjIb^Lo j 


HAB.TAT 

rULTC*£Xe 



( ^ M A tVinson jj- 1 '^) Ajj*iajl diljljflM Auk —)jj Jilail .^ic- Sjjj(V:9) jLi 


m 



^ ->.oK „ T ,' 


\’olatiie chemicals »jjI— kUI A—JU-aAil qa Ac-^a^ t^jVl ^jaxsJI -\ 

CjI j i'io tjniQ'i jSLuj ‘ lj !■■'*■ aL^L Aaljui^ a. »nla]l jacjU at tract an ts Ajila^ al_j* j 

i LoA ^jy r - ^^ <** *■«■ ' ^j'i Ac. & i& 

tPlIj green iealy volatiles ^Jl+Ji JjUJI j* £ j ^1 “jjUi-Jl j41 ac->*=‘-^ ~1 

■ jj J a j iA ^ d-iS^all &AA j^^jj j 5" 1 4 n» a S^j-k S^ *■. *■■ W 1 

jl 4_)l__k^V I 4 y j * ^jl_ill I (JjLlII j>i .T^pJ ^^Sll a^jl Wull dd^d j-a <C- j.Ay a — l_j 

^jj V CiVi-dl oSa Jio jjT^J 4ad*JI d jdJl 4It ml Jj ^ j-\g\l 

.Jaa3 4 d _»Jl d jdJl Vj dd^d dJlj 

4 *_ASjl d j.4a! 1 4jlCLi'^J 4 -v j*i 1 jUCV 1 iax«^1 Jjiiall dli&La ?4ujld ““ t 

d fr-iloj jjVjc. dlliJ (Jjbtl! ( *JJJ j/i ddlfiid kllfc] Aili i^J^Vl 4 u c.j - o^_ali 

j,ld tii^d Jy-1«-J ^Jj CA j j dj£^o 4X. j-a^d jjlA jCCol .Add 4c ja 1 ) d 

d jli LojaC. j , Ijl^jda jl Ld-a LgI jlSd j-a ^JiLdl jlaSjV U d]jj ^ II 

44 _ 4 jlj_ SaVI Ld jj-aduj 1 slightly volatiles IjjUaj cJSl j^£j <c. j-<odl *Sa 

d jfta-d d >S*^V 1 ^^3 Jjiiall Jd Alia. 4il jj.1*. 4^jla>.J 1 d 3 ) \ a • i j 

. LC _ jl 1 ^ '•Si 1 j d^_d 4_il ;kVu u 1 ^Jsl di u.i 4_jli l j c,y ^11 s^A 

d j—fladlJ ulfCll dlls] 4_il^cy 1 ^ (JjiUl 4Jl^ ^3 idllj ^ja ^j.d>]l ^k- 

Ca^_x> 4_iC j) s^yiil Cii_ili ^3 jl^oSj-i^l j liil] 4_]Aj^a k—fl ^>_lj ^CVl ^jli als^L<t 

”d—<J! 4— jdlaj 4 marked hosts 4_ddl i Sli>La lo^jdl l^ja ^^"11 

j _ a . d ja~k a\\ j\ d$ yd lilt jj£ Jl fjk ^lidl dlli^j substrate Jilall ^ j . >> jC 

dd — all j _ai] S jd^kll 4 ■ n s\\ ^Sll shelter 1 ^ r ~ j A ?~ ^ dl^iL° 

d J j—sVlj 4 defense secretions Aj&laJl d jl jaVlj tfrass and waste products jljJl j 

ai—A jl 0 J> Vi jl _ IIj 4 1 .JSUI Jc. 4_uSlx]| d juudl 4 j^*Sj 4_Wj ^^,H 

k _ v^ j — all _—1c, i jjll L^jSJj JjS/l Ae- j«)«l l Jlo attractants _>A»j M Ar^ j^xl i 

vTjIjI 'n . u . v / 1 L j^i j ^--^ i ^ ^ jjj al ^a]I cIlu Aj ^LJl rj£l<oV 1 ^ jj ^ II 

jl Jj—aJ ilji, vjJc jUaj jl jLu lilj -Orlhokinetic & Klinokinetic responses J 
j— jj^i »jJ— 2 y> ,^^1 ^-iill jli Lj*& .arrestants or searching stimulants «. ! il^yi 

1 _Jli- jj—S j 'uA A-«.lVt»i^ll ilj-rJiall jli lilli .AtiliiLa Cju jjljJ.l ^jlc. ^^ic- 

iAfi_)iJ! t j^JJI jjj A allA ■*■ A^xjjia jjjil yC. j^Sj J3 jl i S jjl - jjt 


rw 



_ , *W*ii j JjUJt jLiHl 


i flj m‘\W ^_3 4c J.a-v^ '1 0_1^A 4 juIj 11 dllj ±Lcl\ i _ya LiiLi I 4 jALJ| 4 " J A ^ A ^ ^ 

j 9 j—L c_a_A5U11 ^a^-all L Jc. Jjilall 4 -c.ja^AI a 1 a Jli^j .host recognition L ^c. 

.ik: .dlj^La JjUJI jlfi lil JjIaII intensive antennal examination LajL ^ u J 

%ll ^ic- c-Lii L-LujUaj jJL-o Jjlc- ^A AjLOLo ^wi ^All (JjUtll <jLj 

^j. -a (J-^J_iil ^ * inj 4jl ^1 -W-L-A lAdj L^l^-l J<«*-liluiVl (jj^jlLl (^yAiVi fiSjJ LiA 

4 AaT- £jdaj 4j| 4 -iIaC. (JjLxAI c-LAaC j 

.a£ ^Lail (Jjl j*Al Lgdjjli^ Aic 4j£LJI <Jjl jjlII Lmd ^_L^la 

_^Aj (JjaUl ^Ltl ^LgJ) ^ksdil ^jJLU (JjUil 4-pAyL^a Oj.A^kJ (j-Q aSLill Ajlj :4ju!jJI <lp— t 
4 nt 11 sAa .\i4'n ^JJ .'jdajJl £jdaj 4.il<aC. .lie (jl-nill ^ * Aj j^iA JioVI (jl£-ail JLi.kd 

^_j]l J ^J^3J__lII ^_, .idlj 4 JI <> _fl^la ^Ac fl^^^.JAil AJjl^JIj 4-ljLiAjMI dS^. fokMrtll 

CjI _^_A Lille 4-C.j)^> flll oAA Cjl j iio ^jj£j -4_c. ^a2*a!1 0.1$J 4js_jL 11I Llil^_LuJl (JjSlLuJ 

,jl_9 t J_ .jLslH 4_ilkUI djl^ ju!La11 j i" 1 ^ Ci-all ilL^ ^-le <-lli .^LJI ^ Jujill 4L15 A-LiUaj^ 

(J_i9 dl ^)—jj ^^Jil Ol^l^Vlj <Jja o-^jLAa^ -1 jaI! djl ^ 11 aV» 

« ^^1 CjUIAUI Jjljtll jnrtrftll Jilalll <lL^ o^JuLia Jj'jlI! (jduJi A-idaj 

L^J ^jkuill ,^-daj 4j! jjl j dltlA . (Jilatil jj (dllj Axj ^xj ; ^paiil 1 ! 

jl ^AU C _5 4_^.iij 4 _Ac. JiAadall (JjU-ll C-LiAlS ^ (.IjI jddi! ^^Ac. 

. d_llj JA J^)j3 

Axj Lille ^jIj rjda^Al • - >* J AjAaC. ^jli t4 ^-vl >li dila jJl diLAjflla j ddLAoilal A imilLi 

4—c_i^ 4-A^ v—4jji 4 -l^ jLiJI AJLa. ^ 'laI thost venomization lpL*JI ^um"i 

aI— 9 lajkll c-j^il .ULsuV Iju^aj dllAj l> jJa.nll ^jJaj 4AI ^ 

^xiIaj dlLiA .AidJ 4i J^uo ^)ie ^JjIjlII 4j1axj 4 In n jaII CjIa^IxaII ^ diLiildAl Aa jgaSJl dil-iA 
j—>tf j —H j ^jlaJl ^jLwII c-LujuaLj .internal and external marking 

jl iaia rtn.nlI lja jjIj j ^^Ailall ^LtAll A-iSail^iA idjVL^il (j-o _yn£ ^ Ia^. rodal j 

.AJjy jiij A_daj ^xJ jl <s.L£i (JjLaJlj L^JiAaj ^_A 

jed_ ±i)i\ ^—9 Idjjj <iic- JaWirt'l JjL*A1 I ^Ijjj tJj'jtll ^.,A*jj 

Success Motivated Dispersal or Success J—ia-JI —i51 ^i^j' l J jLiHVL j 

(jjll <jj! jij'VI CjULilall J£ 3-«lc. <i^a jAj (SMD or SMS) Motivated Searching 


n A 


<1 -y ^ .a 


Cj! jUalnl) Ljajl tillc ^illn A3j ;^4 w ay*ia S^-jloIajI ji AHiIaJI ^1 ^xii 

Ai\ si t ^ /,ua ^)au 1I Ji£ i_jLo 4 jla^j.^1I JjI^xSI 


JC.U>1I d jl til rill j ^_i . IaSAj A l“*S\l ^ySu ^_£^)ll <j t-i ' i ^3 LpiiA ^jj — A >.> 1^11 

^ V ^\} ^- } ovipositional bout o-i^ljll 4 iS^!l jl 4 _^jiJI jj£I LjLpJ 

. J— iladll c-IjjI JjlkJI Ujx ^Jj A3 kAl <jl In.^ JjUI l£_>^ o _yi A ^ 

yfcj A U* «> 4 ^ dlLj 1\a ,^-lc. aLqjC. V1 ^jja jjUI ^jIajYI jl H>V1 lAA ^..uj 

!—illc ^aIIj 4preening ^.aJI ciukjjj tgrooming j^laj SMD or SMS —j c_aj*j ^ 

_ j JiiaJ Lgj^J . ^ftull ^ *>aj j»i J^jVl J jUluU^jV I ^jj^AJ ^aJJ La 

Igjuli —alia ^—j ^—ill J A -J^jllll j <\_iJk aj^LiuiAjI '__}.a I _^*ii 4.C. ^o.^_a ^Ac- Alixj IAA j j ^)ll 

^_Jaull ^uajJl ti 41 ^ L^-J_ll ^lll ill jljikll (jla La ya£- . 4-JlaII IaA <LaAiLo ^3 (Ju-^i frill 

<jC- t-**^ \H jLwUjL/ I jl <^Ij1liiVI cjAUI Jc. ^LixoJI (Jilaal) L>* ,>1 L&j^j 

Jj—I *jj- .y host selection cycle J—jUI jlili*] S jja ^**>] SjjaII *>aa ^Ac. JjLkl .c-liJI 
^ijjl ,jii*j (jji tdlh j-a ;jjiSjiJI «(V;o JfLS) find & attack cycle JjUi ^ic. ^ 

^—j A^\ ^jjoiVI ( ^3 Iajj ... ^)li£VI jl ilM lL.\l 

. IaIa j 



^ VtUN JjIxXI jLlij 


LjLUaUl biA Jjbi jjj hJULkLU 4LISJI$ 4LISJI jia jl$kVl a*£ JjUII LjUUj — \ 


Jjiiali 4laL5Jl jap j) jLSH Jjia JjUJI £lij 

La.1.. ic j *4_1 (Jailall A lit J JjUlSI L-iLu^j L u-yj jjixJ 

J ^ 14 ,<LJa_nJl A *-bjj (jl ,^3^3 ijijflA^ jL^-q ax !\ (j-a il^A ^IaJI 

> 

jl (J_Jli ^_jll Jil Jl A i.a iILi . JiLU *U£S <ls\ _JJI ^ JiUll Clclia 

a_JU ^_J U ,^jVl fjall jA (JjQrtlt ^jyA £-Lo (j^£j ^ *>>j t La 1U£ ULi Jii 

J—j'jJI Awjaaj tkoinobionls Hsj JLU1 (jj ^ JiS V Jill (jjji.S/1 eld d JI I J J 

J XI A jlgjll | J A'naj (jl J] oj-ai Jjtla.ll Ajj Jala gjl til ^ji A-j-liiill ji; . ■■■ ■ j <laLij 

ji Jx3 Jjtlall cIIHaJ Jc. ojjli JiI ti ill ja £• jill 11* ja jL»J ^jll Jjl jjdl j jlj .o yu Jlaj£l 
AaiLjjlfLj-o jj£j j t jiliel AuLjj CjlalatU! - *i‘ i (ja ^ a ik» 1 1 A_nlL*JI j ji . '_J Laxl-S 1 j j ■ -'-~» -ih-Iaa.j 

(_5 j_i.1 djltlij Jl Ail Jal t J...idll l^alc (jUaj Jill A-jjli.ll Ar-liall JUi. ja A-haUjJi S-lijll 

■ suicide AjjLsjj) ji behavioral AjIJ 


Encapsulation JuuSal l -(*1 

j_a j_ Si£ i j-; In': jl A'l iH 1 A_ajL 1 AaC-lic A ikpl^ja Ajl Je ^Jj—ajSaiil^ J-juSail .—fljjLj 

udl-hi , A —a;j£ g; ;_~J CjUjlS ^J\ ji Cjljhalall Jj3 J» j^-U Jabgnj lie J J^iJI Jjl j*Jl 

j_LaJi J-.._£Jb i—Sg*-J La jA Ic- ua Lijil j^l iAac-li^ll JjLall Jx3 -laLi Jj 

JjUJI j UlLi jja ;51 j blUijl Ajac cLkij ^jdi ^ ■■ ■->1 1 Jalaj aJj icellular encapsulation 

0 )_J-ilall I_allLill jj-a AjilllaJI UjliJal! allA JjJhJJ La Ulli. . ITlclailin piglTlCHt jjllLiall <L*.‘h-3j 

!.'.J Jill Jl LjU-k bliii A Tlx.a AjiuM-ha Lj"iLk. j-1 necrotic a jj^ila Aida JJ J jiiali A 81 ,-ilaLali 5 
l"-, 1 ilvikli yj‘i^jj JiU itJ nul J. AmiXeall cIiLluiJaII La Lille.j Jx-aSill JjlsII 

ftl£l .jiLLcall (jjijSj eliia-j L-a Ullc-j i^At 0 JSalJ JaJjll Cijia. J fust C’lucJ 9VI ajLdVI 

clopa Uj—ll jl iji u jjiill J—la AJjiiall CjIiSj-JI polymerization ajjll jl *a-£VI aJc. 

^all llLk y-l »jl ^ja eya>dl (ja aJ j . . L..i S jl Jjili .Phenoloxidase Jy-ux^jl J>yill ^ujj A-ii-aljj 
LjlLkJlj prohemocyles aaJjSTi ^eul LlLk JJaII Aje J A_a*Uaa f-ijS'l Jill ja JjSJj 
A j Jill ulLkli Liul j (oenocytoids duLajiiVI LlJ A^Jill LlLkil j iplasmatoeytes AaajlLd! 
granular a— . ua ^ J l —11 LlLkj tbrombocytoides ijlll UILIj a^JJI L1UJI j spherule cells 


jj jjjil d «v frK A\ 


jl 1 — a£ a! — Sl\ ^3 LiliJl o^a y.-iijn i. hfrVi Jainellocytes Ajd'Un^l LSLaJlj hemocyies 

^Ji.i . AaLvS. LaiUa AjI . i.^-k.ga.n-1 A ^ Ij^aJ! a.3A <J£ A4 j1^j 

A. . )\A1 all dl aLi MLi Ja—£3 A la.u j^q A_iLo*jI sJlA -^Ilj ^^1*3 f-^' 1 A laJJ^o A aLx- 

. LajJ T'-- 'l (j^a A jKll JjlaII Cj AaLqC. . Aua-jldJl du*g] j 


^—jIIj humoral (sheath) encapsulation AjaVidl iLuSlI aL^II q* jJJ ^ jj cIUa 
1—(jki a^dlf-o A-dAL_ u-q i^jj^ (JjftJai) melanotic A-d^da Al^J).ldj 

dl a—iJa AjjLstiil A-iid /jl A_c.AjLulII &.1A ddu 


l q"i ^c ^-Ij ^ jjlhall ALa'dll ^p j)\ ^laVl ;J La dlo 

ij^x —xj ^ dj^ll L ^ipj^\ l_luJI j& (jjS j .is ^ l^jUJ jlj suffocation jlua.yi 
^ ^\<a *eLaldll ^jJC. jJaVl J Aj j-L^aflJI A^aA VI » diV IaJI 

(Jjdj j ^d-b La j>d J-dla Jjl diclidd -13 Ahui^dll dl jljflh't <jl UaIt- dd d^«w dlflp2*JI 

. AlulSll a^.* •** ll ^)jJa 



i Salt dj—J CjLSjJ (j - *-A) iJdiLlI (jdJ tJ - i) : Non-liost insect Aljbu ud $jd* 






ZjaxCa “■ tine. ^A JjouSilS L^S'Ll aJLJ } l " il j 1 .jifli-*\l .Lu^Lui^ kjsAj^ J- l>° JJj£a J^- 3 

natural ^—xailall PlLl CajLLdl ^ ° _}y Idl ^ j i-v, 

Aw-aLi. a .\^,-vU jjl^*Jl ^Vi »a ^3 Z j,»,uTu,<i .J,..iC'H «uL>r. (ji “UL»*jI 1 "'.'" -iSj selection 

• Pseudococcidae, Diaspididae, Coccidae djLLlc. 


Factors affecting encapsulation ^ a JaI.^jlSI 

Host and parasitoid species £jjj i Jjljtdl £jj _ i 

. lj ji pdl (JjlaJI C?^" ~' A ~~ lmJ| 'J ‘ ■ AjiaC. (jl jjjJl ^cjllill AjAjJI liiliA 

Melaphycus flavus, M. helvolus, M. ^—& dJ—Lbita dlDLi dlL* J Coccidae aJjU- ^ia 

_y±i J_j—a 4j_^i di Ci;dt~k-o LwL-k a l . i...\i Jkju£jil swirski 

jd S. oleoe £ jdt Uujj i%Vc £ jjj a^jujI oi* dia .y JZS. coffeae ^_aa .Saissetia 

i_1 k"d ,./ij a_ii Diaspididae aIjLc ^3 Lai , Ajj uii °/n) 4_lou 1I axi 

*Lj j-iali Sjdiad) CamperieIta bifasciata (Encyrtidae) J dJail aLI£]I jjc- jI_jLLU 

J—i.ia £—i-aj -ja—11 J—iikll L jjiij tjdxu j-Llh-s Uiu Aonidiella aurantii ?•' 

.Ai«l£d oj.j-^li jjid jj aa A. ci/rina Z 

f 

S}$\ a ija i_L^i ASll AS JA IflS ^Ajadl fd . -~l a ) /jl Srk. j dll ~ S 

Pseudococcus caieoktriae £ j—Li jl a—>j J!UI < Jx, .^j_>dlaJ! djULiUI 

AslSi-a djU. ja Pseudococcus ruatrtimv.s kjjxJI Jjjj Planococcus citri 

J — *i jjc j dj'ysi —11 J—lijxJl ai$J jl£ laaiu Coccophagous gurneyi J^^kll lL^LI' o* 

■ Leptomostix decatylopii (Aphelinidae) Ada AjjLdLa 


■ [.jt.ii’sill djli^l ^^ir- d2k.l j ^ _jjl A jj'wLxil a jji A_)_)A_j2k djULclk] aI'w!^ a J2 

\ — a LcS^-kujj-d' AjLji y \ jjaj 4 -k j d-'lsLLi^l dl'_bS (JlLai! 

CjIjjj!— ill ac— a Jloj i Leptopilina boulardi Jjilall AjjjuJL ^Ldi 

- J.ull j^-aUc- ^3^ a ] kj»^ l j;“m i 

^_2 ^JjjLLail _j«Jl ^Juil — JmlSllI -jC^ l\jill)i\ J jak ii o^)^3 -iJiau /jl 

LaIa ^ ^ (Jj1jA.il ^3 J. n i^Vlllj (Jjilall t- ,U .i‘l djL3^\ai.y i ^_ulL LaJjj ,4j_llla]l 

J jtllil i± u ■ ^j\ _1 Jjfl V> ii Juli. Afl"> dllj ^3 woj S 1-S. til J 



Aja.jl jjJI Aailiul 


Jilajj dljUal-di 4 r_ j ^ y ir. (Ichneumonidac) Diadegma armillata lJa! <^414 

aJ4. ^ 144 JjSj il .(jdaJI lj* Jjj dijlajj Yponanieuta (_>dk 4ijj ^4 

Y pjil! ,jlc. Jilaili aJ4. ^ a Ajjjjj jiljjjj t Y evonymellus jjJc. JiUl 

.cagnagellus 


Physiological age of the host JiUH jjulSI -«-j 


^£3 . A) jj■ -4 ^ajiil •—8*441-1 jjjiiall a 44 ^-Ic . ^-.dV i o^jaa - ol'd'i 

-j—E j to^jSxail &jLacAj Aj j!\jui JjLslII A-a ’ifi'u,]| jLaC-Vi ^-2 (J a4j£j] I A id aI AJa ■■ ‘ i\AV- ,\a 

' 1_A ^2j .444)1 j’loC-S/I JjLfcll JLiXijl ^yu J2&11 Jj 

\. j 'll f j)>g II o^aII i^J \ ^ Y * ^Lc, Sclit dill fiUJl ^yiK 

J__*-3 Jj ilij.l ^ Jl_<u^.l ^ 4 AJ ^jjLo J 

l$J Heliothis zea s j4l jljjS 4 _j4 JjS'l ja*JI 4ilijj o' . (_JaL*Jl ;_jjU. ^ i «jr , ^c-lij 
^jil - o j£j (jA" u£ — 14 ,_j jc 4j .Cardiochiles nigriceps J441I .id A4*-d J_d£j Sj4 
_)4 jaH__j >jj_iVl -2ja.j ^Ac- d iidDi! A_a 4-11 A-j^dll Li4iJI 'j*q AAjlII -»3 f»AC- 

A_ijlc. ^_E j . dbj_ *a!I ;J- 4 l_jC- 4)14 (“-2C. ^J'i ^ iA-dull Aj 4»J! -; li-v"i ^ ^>-'4 

Compenlla J — 4UI zJa AonidieUa nurantii ij^- ^ Jajl^ jl Aaj Diaspididae 

t-H—4JI ^yic-j . ^ j>4l Ajjli* a1#!£J1 CjI jdaJI 4 jjj Jc-I jlS bifasciata 

A, J —j'Lstll 4 (KncyrtTClae) Habrolepis rouxi J4kll (_kl?j d J^uSall jl Ja-j 4s tiillj j* 
lil-L_511l (_yJ a 4^41I dl j.*- l'I ( jl 1 1 >ijl . JjU jljuiiall I^puj 4 auvuntii 

4—4la.il a _Ld£]l jjc. jl_jJaVl a_Li4 y aJIxII SfrUalU ,j£o 4 Phenococcus herrcni ^aoa-iSI 

^_51 dl jd_aJ! (jdii 14 .^LjI! (_jj^>JI AjjlLo Apuanagyrus ciivcrsicornis 

,A_lJ^>iJl I -da jlaJI '-Eall 

Origin of the host (strain) (4J}L4S) JJUJ1 144 -j: 

A-Lw; -- *^411 4° Aj^li4 djlaj2 dl J.a-^'l ^yi ^ ^ A-jSl4*^41 dVll^-ull ^)^-laJ 

d^4-ui aLoi 4 ^4 A_aLa-ft aj4 Ad Ail ^ Jij ^ A^ji J j 1 a j 4j A^l-S.1 V;l l^~*i diaU 

Bathyplectes citrulionis J4iail a 44 Jj _ 9 d. y 44 ^ dliSUi,] dl-w .J4injl ^>44 ■4114 
14 j i(Curculionidae) Hyperci postica 9 j-Jl -jy dVi4 Aj^Ij (ichnucmonidae) 
—2 j— yaz. jiuj dlj diAaJj'jIdl jj jWd l^ v! j\joj -.j d'i'liL^ ^1 jllll 1 A-LtJii 


rrr 



( j-LLsJI j JkiUdl jUSiJ 


—all eh Aiiia_* EjV -!*_* kiiliA jjl Coccidae aJjIc uilJES .a^j] joEl JLa^& 

Coccus aj —ijil Sjui—aJl LS —Sc J—iLlail Metciphycus hclvo/us J—jiW aLao£ ls \c- 

Ljajl %'i . •—HV %V£ — V1 ^ <LluuJ 1 dulSi hesperidium 

> jjoi__ajl i _ s Sc Jsialol! M. swirski Jj^SI Jj-’S _>“>) ajjou J j* 

>1 ^ *■ jS ! 1 (jjL 'LvslSwoj Jjii-i" ^uiij J ,\a aC^jSI ^^Ac % ^ • * ■"'»S' aaiLjJI 

■j—« 4 '-'' V > ■ ■' Ci yy j Jajia lilli ^juiSJ LqJj . AJLzw lg-l 2 >jj 

Encyrrus lecaniorum J—.^Jall <jl <-j—jj*J 1 (j—« LJa—j| .J iUJS ^ JjiUI 

0^3 —^ *—aZala ls^ C' hesperidium ojA^ Eh ^L-al (Encyrtidae) 

4 \ > 4 \ Eh—° %Y -Jaifl (_>*>!-«»£: ^ v^h^ Eh ^lj ajjj jjjj JaujjjXoll 

j —$i Drosophila weJcmogater ^ U JjUI e* 

IgJ ^ lIsVXJ ^ Leplop Hina boulardi JjaUl aLojS .^Jc A^Jal j wliliSliiJ 

Cj— ill 4 . m/ra/i/H d &jEcJl jl J^-lu aaa Diaspididae AjjIc ^ L©l .^]t*]l 

4 -lixri_‘i jEill ^9 j )£E11 j EH * ■ eJ j jIuiaII vJlil jEaloll JbJa Ajtilc 

,o jEj L«i£ Aj jwi-k\l duLiUl ^j^LJcjV Ja Jn ViH Jlic- Aj^aI 4 j CjV ^L-ol! ^)oj 

Physiological condition of the host JjUU AJUJ) -j 

u^j —Ic. _y y —j iE h Eh 1 -^ Eh JaLEj ^ a ^ 

^ ic Aj'i^il Cj^Lolx-iEi E' -^k j iJwLdi (Jjjj-* AJai^i yi 

Eh— 0 H Eiij AJU! o^jI ^11 ^aJ^*Eil (Jjjo a^E^li Jla*Eaj1 l aUi^l 

Metaphycus swirski J ——Z a_wj— ilL IE—a> —jl jij t(E jIa^] ^^ic L^-jj^a 

E)jjE jI j a] ‘•.S’, coffcae j C. hesperidium ^ h ^Ja^ail 

AuLuj—EE!» )'& , j -9 vE±i.LuLi (JiiaEii Ac^jui Y Z a^AJ J..E 

-—>j .E>Uj* ^-i Jahs % \ ^Si %M“,A j cjj'odi %' N .A %'i * - e^ 

C. hesperidium L _ g -a .jj ^ji-II-s jEEj JuILj! aIujS ^walaraJiVi IEa e' ^ 

CL-iyi c-i (%V*) ^ Jil J)j ^ J(°^ * •) >i J) 

(Encyrtidae) Encyrlus iv.felix J—jilall «u*ailb LJul yUJl ^uii d i la^- i .reproductive females 
— 1 } Ju.—jSSil . -i . ^ i ^i l J Protopulvinaria pyriform is •^ij^ ® j-iaJl JiHJ* 


Sl> ,^°£ A_llLtll ojljiljl A^-J^S JSlUJI t^yzjxA i.. .1.1 ..n_' ^ > * — ^ Jjjjj£Jlj Ajjlju %r £ 



AxSl*d!i 


A_jjd—Jill 3 ^da jjo 1\ M. swirski (j>m\ A \ > »i ft 3 dij. 1 *. Ldaji Ja^jl di j 

(JLojSI -LulS-ol 4 . Coccophagus sp. 3^ 3*^4 ^ 3 ® C. hesperidivm 

CjIJi_L5^° ^3 3^-*-^ »jA9 l_fll.»-d->| .AjIc* 3^^ (3^ 3^*-^ <3 3.?^N Iaa _y*i 

^yj'uill 3^*-^ A3 jj Au^lcvj 4.^-j jd L5 Jc. Ajida^ jjj'uii) 3° AjzJ jlj ALoft^ 

. ;JjIj«J1 ^yai^yu 3r^ A t : dJ-d^ 3* 

4^j—all Clll^kku■■.?>. ^_3 ^5 ya.\ . Jl (_pai^ 3 -* i> ^3 jIa 11 djLa 3 ° Aj.l*jl dlLiA 

-A_lalsLAjij 3 A_iJl dll i jft * j_±lij 3 _Jjja 3 " ^iiSLiiJl dASjJj tA Vi-^ 1 dilSjJ 3 

. L.JJJ jail . 3 ° ^ 3 >-^ 3 i A \j* A diV-ijl].aft 1 

Superparasitoidism AjIJIaII J^ 3 ^' _ —fc 

tJ_jl^iLail 3 ^*^ (_D^- 3 ° 3 ^-*^ 3 ° ^ 3 ^ 3 ^ A diliLiiail J. 1 C jljj Lcl£ AjI /ya 

Uu_^ ^_J j&\ lift ^ y^ .^3 . 3 &Ad A*_a ciiiij 34*11 a i^ft 3 ° ajjaS d3 l^k 
j £j . Jl—jlj^Lfdl 3—^a3l C-s -lat_l Aai U& Aj ^o 3I U^LakiL d-la^l ^ 5 ^ Aj^AS .»,lC. j 3^-*-^ 

o^Al_3a ^ 1c l_j 1*3] Jikill ^3) djLiidi^ 3° 3*^ 1 >1) LaJ^j AjI ^Lalxli 3“ AjA*j1 

33^1 3SU1I 3 3^1 J LJUij . JiUII 3 ^U 3 3 3 ^dJI jU^l! L 3c. Jiai /\ 3 - 4 ^ 

3^^ Sj ^.3 A > >k}J L .i3'^ a4 3 ^ 3j^ ^ *!XaiaJ AjIc. 

a 3 ^ 3^^3' L>* 3.3^3 LS^ ° ^'*411 . Li*_pia ^ojj <j 3^^*^ 3*-^ 

3— ^—lc* 3 1L -. 1 ^‘‘*‘^- 3 ^^ Ajli . 3 a'' ji ^^ A^jli-ai A-^ijl^j-a£ S^iW *c 

3 aj 3^—J^ll'r '^a3 3 ^ J ^ / tf ~- i,j4ia!Lall jlik^V^ 3 -^.^J ,ji > ^-C.1 

3a-.^» 3 4 Jl—4il 3 aj—« 14 ^ -(efficient encapsulation 3^ 3^4 ^7 a4 34=^' 1 

3——a dc. C. keepericfiitm aLlc. 3^'^ i:/ 7 Q'^?^ /cra/?/or///>/ 34^ 3^' 3> «j^'^ 1 

3—--fllall A ll^k —9 %^,A Aj^u— 1 : AJjtSd %£,^ 3) ^3-° k"li.JiiA.jl %Ai o 3 ^jijiLa 

A-a -J3 A-la'u djliLi ^ 3 AjJ^-^l 3 jIjJ 1 j^-la l 4 4111 A^ l'Vi^j .^ J 3^V^ 

.(%13) ^J^ r - 3aJaUl tiltj A-j_;\jLi L)Aj 13 Wt4 3^i 31 j*]l 3 'ij 3 

•j-bx’Jl 3 ajCaJ) ^daj Compendia bifasciata 34^' 3 4 3 -19 j Ija 

—lc. j 3^3^ l>^ c>° AjLj 1 jm)M a1vl41j ijjlia oji ^.1 jll ojLjjJl 3 rl. auruntii 3 ^^ 3 ^'a 
3 —aLaJI ^—9 3—*_ 4 ^ _la J - 6 ^ Aj^dliS /ihj Ajl jdJ^ 3 ikil' 3 AdcJ -lia 

3 J^l"> | l (_>u—Al jj»jV 1 3 s3 Ada /J* > ‘ffiW 0 aLj j 3 1 J *.iladj^U Aaoli jl 3 jd’vl l 

• 3W> L>^ 3^ A 



^Ijbdl Jjbdl jUl^} 


1 —iUill ^—ajJI j^xJI ^ic. Jiklll Jlaij jill 4 Microplitis rufiventris JlLlI A^ 3 
j—«xil a_i 15 jj I Jil SI,, 1 1 lijAa. 1 Spodoptera littoraHs ji»sll JJj 

^jLui_II jaxll ,_ylc- (Jilaill Aic (jSJ . (_^L]aVI (jaA 3 bjaAj V j JiU ljU ^yiwUJI 

Alii aJI ^ ^ 1)A—i-j ^ilj (_£j!ac-j Alta jj J,\ _jajjj ^gflaa IjfllVil ^Ivi,i 

. Jc 21*1111 


Temperature »J jaJi ~J 

s-Hl jA ■ -a (Ja*-o ^ (JjWI 1 ^ jir- jA jjj)j ^ i4jLiial) £-1 /tfl (_K ”1 ^2 

c-lj _ aiJI S jlaJI ^ylc. ijiiiij ^aII Haprolepis rouxi Jjilail 4IL3. H J.aiiill 4 Ir. 

*jaj i30j' or^ (JilaJJ ls'^ Bathyplectes curculionis JlUlj lAonidiella aurantii 
■—^ C - ^ 1 ' -5 jllj 4 j> jl (jj^; _>ii'l w : ~‘ j >" ^ Iauj .Hyperct pasticci 

2-jji—all S jl—=JI (jic. (Jiilj (jill Apoanagyrus diversicornis 2JU. ^ b£ J-ajlill 

»jl—aJ w —1c. J—aiuj ja— ii Metaphycus stanlevi JaLUI j iPseudococcus herreni Sjijll 
4jLj1^ui J n L j^'il l jA*a iJjSll JjiUl ,_yi .Coccus hesperidiurn 

4._H _9 La! ^ ') a»l r -^'l 4_^^A AJC. 4Ac. Y ^ ) 4.> ‘will Aac. 

1 ai IaIj ,ji tv ^yl! YV (ja 4 j 3 .jA £■ l-ij j] £-» Jnal~ljl jAxa aIaJ)j3 (^aIjII Jliall 

. ^1 1 ^yjl ^yjl ^- 3 j-a ij-aj ja AlajSll jA=ia ^y .9 CjjUj CjjA^ *Jjial! 

Host plant JIIjlII - j 

(Jjaial J.ulMI (Ja*-g ^yi (_g jltll Jjlajl Ajlc- yAU ill ^41! IjSj A3 

(J_jiUI w 'j ' ^ .■ Ac, 4 ul Abjj Jj'l»^1*5 2 i j l L^>. II ^Jll^xll ^axa y- ^9 O^* -0 

Ua—jj Ajr. Protopulvinaria pyriform is oj^>JI t _ s ic J aku il Metaphycus stanleyi 

aSj . jAll^aVi IiUj tiiij ia JiSI Schefflera arhoricola j Headra helix lAbll ^34 
^ —lc.1 4oaj Jaalj ^aII pseudococcus affinis^ji^db ( 3l AjallL. LJajl c- L5 -»iJl (jli 
Aeschynanthus ellipticus IjIaj a^IjIj Lajc Anagyrus pseudocci Jllall ui^v 
a —«lal j Aljx—oi)’ jj— ill! J1—all ^ jc. A3 j Iaa .Streptocarpus hybridus llal -i>l_^ 
ajUl 4x.ll ^ylj Lij^^iilH ^3 d^H! la BA^jlnall i I ^;a ~x 1 1 Aj, ^lall oj Al I I AjLiiAala 

4 — c-llll Jajj Cycas revohtta ^^1 1* JaIaII jl J Aa.j .^lllll Jllxll 4^3^,!^! 4 l’naali 


//. rouxi j C. bifasciata dd —llLdl (j. 


jUi yiuji 


II 4 jl*a£jl 6 J-H 1 



--—-- 

c. %c>» j« ^aj 2illi_o CiVLaJI t>A& ^ itlioJI 5^ jj ChjlS dui Pieroptrix chinersis j 
_ lc. 4JL*JI ajaall J) 4-»jlLJI ah& Cyjc- -4j ‘ //. rouxi ^ • j* JSI JJ hi fascia fa 

, I.** j d^ai^n i-^ni ^ua_Li ^ i l, i 


Effect of encapsulation on biological control 4 ^ H a 3I ^ L WuHJ( jjju 


^llj L^J 4^1-vt \W ^LUUJ ^jac. ^ jl-o (J^ou£jjI a i\ac, jjl 4»i3 liLi V l-*-« 

.J^Vi oAA O^J l^-laLjaJ ^ic ;j, 

^ U a\\ \ j 4 ^9 MqIViW <-U4ij 'Sj\ )Vvalnll <L>l5lj1 jlC- jljiaVI 1 

L af 4 l^jlaLjiJb A Jaxal AjiALilsVI A«kVi J* d'% 

.LljliVl tillll wj\jlj^3 djjA^. ^J-O Aj^J 

^jolaj_j /jJ _9 diL—-llliiai] <LA£ll j^C. \t in 4 j\ ^r. SaLjJ^ <2 *jlj — v_j 

LlllLlLlilall aAA ^j-o lA&J <jL*-il i a Swjl jljflJ-nll ^Vu J j 

■ <9Ag ^muJI iiVi 

j—a jL\ Jjiia <iajJ jj displacement <13^1 ^ qu-o JA^ 3 Jmffill Ajjj Aa - ^ 

. <A^ ^J^aaII A^aLS^ii r-Uu (_jpo cJAi <iVi A^-ia ulaLuajj Sc-Lfifl ^jSi Jj j^j 

,4-llifti .nil ^Jlj jAall CaaI) jAitll <J-a£I1 <aj^£]1 AaHj^II CliV Ajl-c, ,^ix_i A3 — A 

JjflLiU Sji±-Jl jljiaVI -lua AaS^Lu Cjl&lij -(t 

^jjd^ <11 jj_i AjJa <Miij q c. ^IsaII JjUI t<iil3 

oj^Vl -LjAa-^l 4iLJl ^Ic. a * >m Wirtth emia quadripus tula fa L ^A ; iii£lj]l ^ 

a—J dj'uaLi. C5 ic- j A^kj a] t(Noctuidae) Cirphis imipirncter <LTuJ 

* 

_jll JjljaJI Sya ^AlLjU .JjlxJI dll3jj 4 In.J jj (' ' jj) ■ ^ J) * '^~ 1 " 1 j»JJ 

planidial 4—clilijJl idljj J 4jLikJl LiiSlllI Ajod JjVl l"iUj< ^U..,l y 

jl ^Ljiul ^| j^Jaj V '^lo 4jJ'LiJI J jlj .lj^',.^.1 (jljlikl l^aljLx^ iic. larvae 

LjUljiJa jj* -diia alacl ^ .1^1 l.^.1 fill’ll Cjlijj ojiill <.ljji i_*Jj 

Aj—^41 Jjliis Jc. laj»j j^Jaj iJjUJl ^ic, LajIa jkjJi) ^1 tIchneumonidae 

JjJp jl l+ii-ij Anlhonomus grcmdis jA4]l (»&I_>j 4 ^_^. jl Liul .JjAJl (_ilijJ 4 jJ*JI 



____/jljbtSI j JjIaJ) 

Cj—xj Lj 1 — L paAi < J \V'uj j IL* .Brctcon nwllilor iJiLjll ^jjajj 

Ci^j \—^ ^jic. i_jl»Ii J j.i 1 ^'^aj LAa-« anehor UU (ichneumonidae) Tryphoninae i djlc. 

. 4-i.Ltuiji i_Jjl*Ji jjic- <.lidl 4 -a A 1 ' ^ lj£_j (<ji jljtln ^j-o ^ 

suicide jlaaWI _ (V 

p ^ 3J aL _u. jj Jjl .yj 1 ^ It jj'_ 2 jot ^jlSj (La tJiiij n■ ■:! yi Lo Jjlt ‘Lojal^.a Vir. 

Ajliaim « JLiaJ AJ —L_r>, I *_i kw,V.jo> $A 1 - 1 A ^jj£j9 sAjSj^Li: jl Aax jl 

j a 1 ]I A-«L LJU jl IaJ La! ^3 ^jxI^j ^jJI 0j~^ -Lil-L '-A vi.mV 1 j 

0 —* - ^ ,*^ia t jl L ,J i--. jI-XajYI .{O^aAl Jj 3 !)Luij gAJJ jl £jl jjJ ,jl i^Aj 

!ja ^»jLi i-ij ^ 4 £ jLII jl^) 2 t ^ i aaxIaj j »(jj&m 4j'^V) JjUI 

.Ajl ZjSSJ ^L*J1 TtlL-oil ;Jja.-j A-*»Jlx (JjIjJI J jill 

111 j i-oliil ^j_. .a •>• J 1 _ 4 j A (JjLstii ^)l>*Llj ^^Jc. iTjJ^xl ^1 CjLuii a,' - :.\rJ\ 

JjALiLI j- ^ <>JI lj* ./jp/j/diVw ervi AlL^j ^cm/?c\v/y;/?o /7 pAz/w 

J 

disturhed 3 —^ ^ 4 ^ ^. 1 —alajIj£ ^k Aalxil ajIxILI (jJaU*]! 3 A-Ja^l! AjLxLJI 

i % >11 _J '|—$jl l^Jjl jil J^Jjj IjLxlj iLL-L ©jl^Sl (jts k *- J ^ ^JLLu.^ 4 o'l-J jjLalt 

l^j) j tjj^jiLtdl ,jc. IjjxJ IgJ' l^JX'U ^ tljL’Jjl 4 ^ mil ^JhQ U-<oi 

<■ ^j-^1 J- *^V I .L>> a ;UU C-\j3Jill ^jjLw ^ JIsLujI ,^-dc- ^ya Ja jjfl.aoll . ^LaLiii^ ^ic* 

^ A ^LL^aJ 5 C lg.ilc ^JsJoJaII Cjl 'jxriSk u^iftlwJi '-A ^JijJ 3 

—5*1 w !_j^ [^iaLudl oAA ^jl i A^ju^j ^-kjl jl ^J3 t A9 <ji y\j 4 il"kl Jill 

A ale. lIS^LjJ Jj . 4 ^ C ’ /ja iaj^.uibi ^IjaaVI ^ 

]raii.^u jl ^__>ai^jiII jjlc- 4 *Uic JiLiJl J -l 2 ». 

J_3j .^1 LJ'lC l^_i 2 dij^jl ^IsLX-a j -\ilajl ^ialLajl ^_i vla^Jl ,^-Ll /^a 

'■* j^c- ^ L>^* J ' J 2 * *^. ^ 1 . n 4j j ia^ 1 » i \ ^vljs. lji 4 iu£j jJ ui ^Lu.' Ajl ^^JiC- 

—jl Aju_jI ^ 1 « ^^.Ic. ^.laJaj!! jji d>-^ 5 lA^)-tc. ^jil) l^-iic- j ajI^JI 

A-JJU^.X 7j Ua jlx’jj'y t /j 1 5 (J-wiH t'C^J ,'jjJ a jax^l Ac.j ^ a ^ .a l l jlj^l c^ilj . AL'-w 

AJa_1 £uIa\ Jj 3 JU-uil ^yt ^LjA 3 Lt ojl*d AA^^x-oJI ^3 Lai . J^ill l^-i 

(Jl *) La jli (j-JI Jjl Axjj , jlx’uV I (^ 5 -^ ^1 Laai Aj jill LlSJ >L& cjj; L'A 3 4 (jjjjx!! Ai^J 

_—Lil jj_a 1 ) jI ^al jc sjjbjil L ^ 3 -^'^j L j Jsi LL^-? aLllLi a jj jIlLij 


VTA 


4^3L1aJI 


L_gj| ^ \e^ Ijt t - A IsaSLII .^wJ cJ^“) jr'CiiU Ig-J-ll 

. JjIx.11 ^jIaTi lV Aj jLx-q l^jl l j>J J&SI Joiiall ^J-0 Aau-\.rt CjV^-WJ Ig-LLkiU JjlxJl l^JLu ^3 lLjIjJJU 
JjUI ^Jc. AiLaJl jiaLliill ^ jlaLLail sJjLiLila jjjIj ^_ya\ jt’uJ Juc j ^11 j _1 jlj 

-jjiJj JjLjlIu JjSII A CLAjIjJI iS^" J* J- flt< J -111 jjuJI JoJI J> .1 a j t ^jjjJjiiaLall 

jJal— \a!I ^ j J=i i^)La1£U CjIaAjVI C-lLiC ^ 4-jl J*“*-fc J1 itili.1 £-oj » JJ HlL) 
A_JjIa-q J_Id 1 n-t.o \j.1a ^Jc. J-* 4 Jaj>'4injl J* y: ASljjaJ J4Will £»a JclfiJJ Loj^j iA^IaJI 

• Qji JilAjl jj-a w! j js-11 
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■j to 11 ito ajULo^l a . -"»*'.'■ I j ji.lC- JiklaJl jjPj l^jto JflranUl ^aII tit - d ) Jiui 

jl 4 al v Vi {jr~^ AjIa'u J ^jjj ^ . CjIjjlII s $j 1 CiLwjJ&a 4 a' L>j> 

ylSj Cjlduiil ^ ia j h ,. aU d ■I'- .il jlfr JflKill a j jjjIj (udj .Uidjj^S 4_JajJl ^—Ixl—u' Jjia'liidl 
j i > « jl lSU ,j_p) (Lale >ud! ji ‘ Ral ly .jjlaJ! ,>**3 v>*J' 

(' ^ * ‘ (jjj^'j • ' *Mr t 



Counetrmeasures JjWI kliltli.il SeLwiftll JauJI 


—ft jjl_£ __ jc. , CAc-lii 'r. i ..' l i»' , . l il ajIasjj! jlLLy 1 j>* lijic- c" il iljaU'l j^ U."i 

Ajll . ■> Jjl_AjS ^J^-jIaII dllc-lic j)G- iljtljVl j^J j*-.aa]l J k.:a‘l (JLLi. jA i fj j jd 

. JjIjlI! ciA^liil <I n.‘') a_a=» 1 ^ c 1 ajI (j±ij ((j’uLjj'yi) passive means 

Avoidance -ilx^yi (1 

jl k (Jail iSill j^ I 4uLs.l ill Aj^uiV l ^ 1^ jJaJ-i djLjhilill ^iaj J jScj 

'ii \j .a j» 1 _j a^l£ l^Jc. k—ijjijll ^Juu protective aa»Ic». ^*. 1 ^ 1 . 1 l-$jlijj jl lg-< hj > k_ii*j 

JjLjuI j»Uaj k_jl*_taV AjjIajI Alukj jiivi ^waiill j-s _jj£l JiC £_Jaj jl L_iajl 

Hiding fUeiyi -1 

^iil ja ^3 jCLidl U ».3a^ jj kAj^aLi. A % >ail j 1 euiac.1 lg atajj CiliLiUI /jx> Aj-c. j 
J„. ;<-.! ! a ;br. j* '■ ji.Ci AjLti tjUua.1 elejj ,_jjoell k—L jajII ^ell LLLi. 'ijjj jc- sea*, 

gall Ljr —It J — i kn lS —all k Platvgaster Jjikll ^-Ijjl j^ esec. *jea i Jllall Je^ ^ic. 

i _poJ_JI U>1 kJjLxil jpi Cyst A_ui-va jj£j a" »v l.iusiC. siiie- l j i JaAi tmitlgCS 

je—.jjja saa^yi ij—jfthll ^. >4 j ell.'. ■ -L , j^i—S.3I1 A^ea^rs jjSLi9 j-.ll i—jjvj ji-ajdl 

k(Noctuidae) Euxou ochrogaster aLIo ejlSjJ AjjUUI eeill ^j* <uiafti Amblyteles subfusc as 
. o ejLa.ll 24»»u ji Bupalus piniaria AjJjSH oCjel' eeLLiL jys ejec. j^Ju Laiu 

? _j _ i j_e. kjsiiii j^jP tTaehinidae -j CiULila /-» ejec. Cjlajj ^>.1^3 

k-4 _iLLJ3j'i ee*Jl jl kAul*Jjl eeiji ji 4<uj-a*ii ei*ll ^sluul s .s «11 nJlLtll -a An > ^-1 jj A£.LLliI 

...._j ^i 1 jl j-s k^jftell f am> Vi ji Aj.L j-mH k—iLjyi jl 

a —jajlsll Jejelt kljiijj jts eje*i Jeila sft j iGonia ccipitata Jailall jl Liajl .clx^Vl 
(_y—11 AjISjj ,_wa_j*2j j ^cJi ^JJ (tiejj fi k^LI <tJ=ul t'jwVl ^ ^yjLu k(Noctuidae) 

sjel_5 AsjJl jjSL k^all ^ j»y AjuJa.' cl jl e*jj .l^ia ejec kflljj k ijtc. ^-LsLsj (_5-ljka 

.LujA; A.iii^l*>a idjl jjj 1 ,_j ji jjj ^.ell Jl se j*J! 


i*il j’ijaI-iV jij k^j^j'jJl Jilaeli ojftUi Selc. k"il>Vi es ^djlell (Jalaill J jftlii jl eae*a 

‘idiobionts 1—$!!!_}& C;—jaj ^1 kiiii ju> sey jjjjiu ea koinobionts L^lje- c iui V ^Jil! 
jl ,dlc_!> j' AjAiall .Aj^es» jiLsj jaft'k^jV! LIS ^fi ijjftutl jl j^o 


AjAjJjoJI --- 

i jjuAj i <uaLo 4 q,/ii . JjLdl j ^C.liAll Jj l. \\y\] Sj\ nl jlmV I jjo (JiUI L>i3 

(J ° Wdl jj__£j jl [J-^-v ^1 j^3 lilj l jjju£j]l 4 jLiC kjjlj^J j£. j».lil Uj\A (Jjlxil 

a j-aj jl dlLiiiilaJl j^a j-iA3 A.JLift* aJ . (Jjlajl klilcrls.} v ' 4_ib_u^£ Lij .13 ^_jaiJji ^Ac- 

. J-JUI1 ^L_U1 J*ill 3j outpace Jaij] Ijjij _jiu oj. 1 a!I oi* (jl ^jaiil J3 j i‘kijli Ai- _yx .J 
4j — ^3 aL«jV j»ul Ajjlii Phaeogenes nigridens cjj=d1 »JH-sil Jc- 

• Ostrinia nubilalis Aisjjjl * JN 2c AiiLc. cljjc. Jib (jlacl Ajjlj) J jjJI 


Protective coating JIJI -ui 


Aj-.i->ull -lila.^iii jj.a *d &1 dii i (haeniocoel »■■■ Jl cJujaj 

(jJLoj .immune response iJ*J J jl aJ^U^ J jjj aJc. a-sj* 2 JI j>a Ji ujliJ u 

J—jJail jli ^ALjllij <j-v Jax*Jl Ljjlft*«all ■- 3 > ufl'i ^.vj jl .- a ; uun 

jk VI (J_ jq jail .—i—■ -a od _c. .A>ia..^-oJI Aj ma]I UjLijI J l A»V: ?jUn jl j^a-> 

*j ji Ail ja.j jSl tEphestia kuehniella aJjlc. Cila jj j M Juo&ul »jfcUa Nemarilis camscens 
AjJa aJ! jli (Jjijui injected t “-ity. ^2 i (LuLuS JaL«jc. I jl a > .in'l bIh. 

4 JOU JJiSJI jl^ail J ^KJI Aikla JjU. <JjiU lj* ^i^UJ ) J Ajr. Aj'l y 

. (Jul^jll (jx AjJaxJI AiLai. Lf lc. (Jajo virUS-!ike Aj^j ^ A^j >. tt’.» j Ajli 

cjl—dil jill Cil—J jj ^—a 'ij—^ Carrtiochilus nigricipes Jjidal 1 . ^il 

(_gi AjLi£ |»A! Jjilall u' O* Helicoverpa ( Hcliothis) zea j <-Helioihis viresccns 

Aji. aJllL fi . virescens jjUl aSjj ^_-i iii.ljl.'JI Oxildl a^.^ ji ii.j .// 7[? L ? jjLJ' 

.-■Ua.ii—J i-aJJ 4//. ZCO 0 J ' L *d' jaljj-dl (j^JUfll a!L^ S.': j a£j *A-ali.lj ^J a aj.dl AjBja-o 

Jal_aOkjj . (juaj£qj| jui A . >ii dl ^ i J fljkill ji _J j '-j' j . SCL5al jjo w_]Lajjjt 

^ j-^Ti AjjjiaJI IjjUJl jjli (_JjjiJI cj'lijj j] Aji LjaJ 

^-a ^_JJjadl t j\ La ojx. .l^J . pi* a\ll ^jl ^il 1 g k* ‘ ■■ a £■ ^>^1 j 

elcjjjj l^Lt jC. Aji (jjil jjSjil ^ ojli] A;kl.Mi 1 “ kkaUli (JjVl ^3 jjil ^axil 

Jj v il ^SjtfJI <jl kS^J *J)^ £ * jjl-*-il til-'iUij j.. l\y\] yt, -hll 

Aa .^1 J U^l iJi . JUI Jl ^ vLfcAjV i -liij L-i ^i-u (jl j i — S^Jij 

4-Jajjil ^3 jlJ ^uA JA*J <>v^k^-o Ajjjo-i V L " liOk AjjJaJ l u]l <c- ^Ja^ajl 

' ^ ^ « 

1 — 13 J v _ 5 -l^>L 5 j kJs-uJa ^Iju. Jx 3 ^ j La Lille. jj—4 . >*a i <1^ 





oviposition of several eggs <jk{j* ^ 

A_ *■"^ya JiVl ^ c ' ^ uj«,<o 4»i-a^)3 J 

jO^C- ^ jl y i JUJ (JLlluj ^lc . (jJajJI -li-lC- ^ic tJjUJl ;_£ jliaJ 13) jdl 
._-—Sc. JaLsil j* c jj Bathyplectes curculionis L $±±iy i j±iS>y\ Jdali jCudl i>» 

J—jiUi ^j^aj —j .Sail %A. ^ajj Loiu <jli te l __ r 3JI .Hypera postica 

jjli i^Noctuidae) Laphygma exigua A-ijlc. ^ dja ^Jaj IjI Hypos/er exigue <_j.iijjA jjiSVI 

j_=J j J_.ilL ^ yC;) Jjiiall AlalS Cll^jCu ^ 1 *>» j i j-A■ (jic. jliVi ^jll ClUijJI jd %^V 

ij _ft j jSI £-JaJ o-id jll ji j3 LauS ‘UiLa'i 1 ! s3a j»jL«jdjl jd ^ul Ja ju iaia 

.l.liljjji ^ala’i CjAxj Ajl jl laid 5 A'Cl Ai.’aij 


Attack j»(t 

jj « c .pc. j ^ jl ^1 die ^jajj S-qjj_j ii yu l^ijljc. (3i-la CiLiLsJail CjIsjj d^pCi 

physical a axuiiail a ajlioll jji ^ i ^ Q > "I A ^Lc. Salt Cdjjji Gl£c ciilj . c^./vl'l j-a jdjjVI 

nJjloJI aU£ Aj&lla A-i'..yi . »■) jp JjiU! -wAS ji JjiUl (_y-^-j jl jLdj 4 -adil) resistance 

_lc- e_i lull AidA 1 , JiSVI jLdoyi ^ chemical warfare A-dl;.«./>]! j' jiy Cu^, 

A _Ldl£jl i_jCdi 4-1 ujIjj ^ClC3!'i jidl Cl'jX'lj {^ynyxj f ji u j tjpdl 13 a jjij CljLC.'jj 

jd Uji jl Teratocytes iliu*_ jj! jill LflLi. AjddS.1 GlilSj ijjcmll tLil J jaLIS 

-5 IjIc cl;! ihafal Aji.Uda Jl Cil_oijjcill jjC I j— daiwal products a5 jJI j^> ■GaGUSi 

. Ichneumonidae >j -Vu jaj.u£I 

. JjiJaU A tdKII 1 ^yiodl aJaui! jj 4j j&'k a II G.UjLajS1I — I 

jl Cl_ii tj _ ilaj jjlj _J Jjj Ldd j_ )>ij 'll jCa j Cue l^jjl jC. CjLLLali CjUI ju jeS^ ,dujj 

hymenopteran venom a ■> i> VI AC'Cc. CiljCa. mJI jl .'e.j i4_dlc. aJl-cj .^ciuto 

: \C U . C ^_lc. (_1 a3LJ ^jSjI J j_jj^^ ACiilCx CllAilJ^jjII jd ^/S^' jl ^te.1 J jus j jS-U 

.d_13 a _J jj ^_ j d .nerve synapses Ajii-^xJI CiKiLITiH i cit jA*j jl c'lG*J! Ajcijj 

i_jjj — j .aJjIc Jklj jjjjjjJI jd jjcjj jis.j _si3! Bracon hebetor Jdall aJIa ^ Jy^aslilu 
jl a _ Cjja j._dj j*j > jl 13 a a^u jjjLu! ocitl ^jC*j j d'vdl ,_)c ^vdl Ica 

Cjj dli (jJI t JjaUI acji j AjdiUjji AjjJ 'J^' u, 3l jj^j *CiVdJI 0 G»j ^ .»-3Cd.;l 

. JaiUl > Ji! 


a ^ ^ 


JjUJI sJ"^ 3 4 lW-*-^ 4c- _>« ^ 5 ^ 3 ^K»ti* ^j>ij Jl di ULala 4_=J jj 

__ 5 — Iiij/1 i Telenomus heliothidis (Jjiloll aJL*. ^ . J^iiall <i-olSll jlyJoVl >d AiaSi 

j ai!l cj a_j!j ^—a i-iit/n Lm (jlajJI «.Uj1 Helio/his vivescens ^uajj Oil a iA« 

I— aXL AJb—Jjj 9 j ojl—» ill— 1 ft jjl ia .) iLdJ Jjikl) Ilia ^ .embryogenesis 

^ yaill (wj5jj ^‘lli| S i^a-v *11 4 _ijLu£ 1I ’ilLall *-a (_jil jjiLj iJ-a*j 4 Jj«a jjjIala La£ i y'i u* jjl^jiill 

^ill Trichogramma pretiosum Jj&Jaii ^ La) ilaost necrosis JjUjI a jjij - iwj ^-ill j 

( ((. ■ ( ^-1 NI A l->■ ■■' ^jll alLall j t~n.»jjl^ill LjNail llUflJ (Jjilali I Aft /jlfl t.JjljiJI 

A i^.i. o j _£j ^_111 djlik*all l Syt ^jaaj ^ill 3 4^0-11 4-ri ..*jl ^j£LOj j ^-aill C_fi3 jj Syi 


•iJ^ ; 


.11 (dilAiiL 




^-C.1 . Wi jl ^ ^II A^_s.Ija, jai l^J AjV Clilijuil jj' iljiVi jli i i _)JaAjil QilAjila w uSt ^_ic 

.(J ilxil ^j.c-1 iail J-aC. a-iS jj Jjai JjIaJL; ^jisJ Jjilaii AlalSiH o_jdL-v]! jjl . ;_pljt]] 

Drosophila jii! ojm. Jiklall Lep/opilina heieroloma Jjikll jl LiaJ Aa.j 


*—i«j ^illj £-“=*j ^ (Lamellolysin ,jAujV jjaaV) ^ajUa^ SjLa i melanogasier 

a— 1 U. ^ _a .(lamellocytes <A^jli-^al! Ajlar. J^c. 

iLij—w l’cs cclc. AjLaiS ill 4 Lep/opilina mellipes <1 a_u _>i!l jiaLlI 
L. <llaah‘l y) A_iic. jjuri'ill ^ (jl j] LaJi ^Coaj Ii>b wJli^vi 

(Eulophiciae) Tetras/ichus giffardianus J—jiU! ^ Lliji sja^I tliia-j .hetorotoma 
PsvUaiia (Opius) Ij-jic Jsialall ^Slill (_j'ui ilila u J.ila <AiJI ^illj 

J—m.j ^ jySj fj J alv al l j- ^ Lamellolysinc ^uyVjluiUl J Ij^Aa. jSj Jal . jlefcheri 

—C. aJ _all cLlVi A-Ixaji Aaj 1 . aid'll jl ^ajl ^jl lajA 4r L >>! jll 9 

4^—.JJ^j-llS] aJj'jE Ajijlill ^_uax_l <]Lx 41-illj jl L ^-lc- . ili^AcAilJI aAA Jll-a 

j— al*j Alii 4 RDNAs (Polydnaviruscs) illiSj ilu^a pljAll LXlJ jilii ^1 j 

4^1 _ -fl Aiilc Cj’jiiiij ■ iJHj II i _ J r.L’uJl jl^ •>.il J-aC. iJsi jjl l^Iil y3 l^ji 

-a -All'iJ aCiSLa A 1.1 aC- J^ai. (JM (_U *-1 Aj^lj aIkhI^II *liaC. Jjia*! ^Ift jjl 4j >_J'. 

»PL)NAs aiViiSj i'ij j‘( jd~-l U!i= 4 . 

—ia JjljJl cll'xAii J_;,a. -n 4 " !..J dll Jia^jl '-ill Jl ^ NaaaiV l A-lLaC- -jl J .1 I ^-Ic. jJjj 
a—1'aa —3 . JilsJI •44AV AjE-AlLill a i\jl AJli'aiiilajl (_>AiJ aii ^j\ ^ .. ."1 N j| 1 , jai-i' '. 


r £r 



j JjUjI jLuikj 


dLA—Jjdls^j a-wAj a> 3 j iEup!ec(us i_y^ Jj-« Eulophidae iftL*-! AjcjIhI) dljKsjVi! 
i _pa : u!l ^_ya juuS --iC' £-»dj ^ dBj-e JLl dj-lx ^]l Laa ^aj! £_Ja ^ Joe 4 "k WVi 

_jyi ^_jak. ^_ja AJjUij OjIjuj oLpil ^9 (JjIaSI ^aTu.j fj ^Ac. L^jLk 

. JjlxJl lillfrld j $ Ju&Ul L>^J £^LaajVI ^ iJjljtll Lq LJIoj Jljl! 

jl—a t Trichopiusia m < —*-*L5 <■ a > a— il l dt§jJI ^ill <£. plathypeme aIL* 

c^jJaj di £-dj Lr ijl AJad^J AjjLuS SuLa ^j&a. ^ > jVi r^\joS^\ •JJaIj JjUI dli jJ 

^—iSlj 5_aDLlal! I_(jr^ &-lLdl alA (J-a*j .Ajj^UsJI L^dil ^.io aj^iLu Ja*j 

(J—Jfl3*r3l * -ll^ Lol *£^Liau'^l 4 J 1 a& $.ljji ((jI (j ^a^A l _g-9 *jL|^)13 ^-J-I^iujj 

^—L 4-Ju] tEulophidae aAjI^JI jaW ^jIj c ^.jU. JoiJa lEulophus !arvarum 

. o^^Llq r-!iL-ujyi A_lLic- Jixj 4jL7»^pj AxjIjjI dLS^Jl 

Cy 1 

V 1 ,^ lJ- jflla■■ Jjl o 4-fiaC ^jA ," j 7 - j AjLiC- AjI-Ij (ji jiu villj 

<j &]J <—JAiil stung hosts “Laa-l^Ail diliijJl j^\\ 1 r~ ■ ^uH -ijlaal l_IuiLa*J 1 Ci 3 jli IjJalxc 

• LS J*-' °>® £-t)LjjVI ts i ijjiaj ^ ^J^nalila Jia-iJ 

(_PLjl!| ujlijj Ji! J CuuijjI jji\ U' 1 ^. J*i —(-i 

tScelionidac wTrichogrammtidae cj^jl—c- JLo aj tliliLiiall ili^Uk. jA ^ar- ^ 

^J] (a^jJI JjiJail ia uw i fl ) serosal meir.branc oUic. Braconidae 

l__j^l^. ^^--v W Lv^. ^ t >tv Brd>>i'n J UJ^ i j^jli ^yujaj 

V * * * ^—3) , 1 —>sJl ^—9 Clu 4 pi jjj 3I ij^*A ^) leratocytcs Cm-ujj^ jjjJI 

^_l=u-i . a_i.1 jll Jai3a.'l A * * — ^ o j^q L^LLli t^lij l<■ i* 

A 1—£>^__jj£ A^jLoia MlicrOVllli djlajaA Aja-^jl diwj yi \^joli ^cJaxj 

. Jaii.jV i 

^jj—; wUj^jj 1 Jk1i 31 L:>LaJ JS^fl 

^_!c. ^r-^j (AJcJali dLiiiiSait dlijj ^ia^-ul jj oJ ! lC- ^ hn diii. Ajjiac. A^iiaj l^J 

_lc' d>j_ ALlo jd- &JA JaxUs : A^1 \ii AfiLua^i) Lai ,<Jjl*JI AojI^c, 

targets dia— aV'' ^ -ao l 3 ^J^ (j^ La] l-IIIjj JjUU ^c-IaaII jL^aI! dLu-Jal 

^ ^y» <LaL^ll Ajulai-il jl ^_ya i-ia. AAa^ 3 ^jC jl t i^‘i31 AjIajlI 

^jl duj «J^ll ftc-US rjJntk.j (JjIjlSI )q^ ,s~i JaC. ^\c, O-QJH Laa 





j_ L Cm 1 ^ l-o-o (Ji.ijfoll A-jl foiuil l! a ^ ^ w!luu»jSlj^1 LjU, 

jl^)_i] (^jc- Aj^ji^)3j oe^J AjjjiLmVl Ajuiajll jj^fo 1-aJj Ajl3 4 1 

o ^ ^ (J^eli ely-a cjr^J digestive enzymes Cjlxujp! 

4-jl- k^J\ jj—-a (_J_ial) Jil a ^jl i^Lxjl ^^-tLLajI jl$..aul L>4C* ^^2 d^eji el^-a jl 4(j.\aiaJl 

Cy* J • A-iiia^il eS^j 4-JLliujJji ^)iill jjjSeuI i-.lftjj)) ,j|j .JllL^)iaAiL 

(jl V) -^dl -}\)Q^1 j-O 33^ .^3 o JJ > .1 <jj£j Ajj.lfl.lfrJl V " 1, U M ^jl ^lll'i J^2w 9 jjl 

^—3 Jl^JI ^A LcS .-ijUull i £• L*ir-' jjC- ^aJJ iliLiliiiajI /j* J^-V • ill ^3 I ^ lijln j 

• Braconidac iljlc- ^ Opiine j Alvsiine ^jXjlc. ^ oLila 

a— f —j <L^ iCardicchiles nigricipes J^kil (J ^\ ^ ^ j) ^ li! <Gi e ^.j 

4l1ij -laijjljlli L-iaji I’Vllt ji <jfo tjmlVlll Lo Selc. ^pajJI iil!e jjli <, JjU) JaJj 

>j—« e j.wll ^—3 jjlHill <j*iij ^^Ic- ^Jjk^Tkll ^»j .13^. A Lix t,o jj ^£j (j Milfoil Aa je jU 

o3A ilil jljttIn ^3 / 1 n h jjl ^jilil u>l^ vHjI J ^ylc. (J^ jj AIjIaJ Ajullll 

^Ji JaC- ia . v illj Iajj j\ g 7 . W i}^ ^ jl AjLj ^)laj <UUI 

•PDNAs <j-j 


(jl —1c. iijl ^ILjA jjij 4oAa-lj AiuiJ ^ JiSI ;**n>njjlU* Vfli^j Uft lillc j 

a! <—6 J^>—*-<di (j-a iSiiwi-a »-*l\mj LoJ^ j AjJ^Ji diu-ijjl ulil Ijiyl-i. ^j>a 

J Milfoi l ^ya j*jj V Trichogrammatidae ^Lc- ^ Scelionidae <i^Lc. j-a jJaJl clildjala 

U-<3—jl . ^ * .-nA ,^-1^ ^C-LmU^ CjjLiL*Ji o3A CIumj jJ.l^)juil Ij'vlik 

Lti.jl^Lii endocrine manipulation c \ ^ * ^1 1 ^ Iajj 

.JSUJI 

jjSLl * (JliLdl (JaAmi ^ic. .(Jjljdi Jiklj el ^-all ^ j ^ 1 c^lAiiUl Cjla^j L^ijI j jaj es 

antimicrobial l1iIjjj 5L lq 1 1 el > i a<i Ja3 L^j <j^^dlll SeLi Plmplu furionelUie (Jjal^ll 

* 

AiS^La >eelj jjfoxi i ! u aj'mmoVI Jfoij 1-ajj 4 Jiax-oll ^cLlJI jl j > \1 Cjle ^_>jIj,3lI1 aJI^ ^ .activity 

. a_lLli ell t" >1 *1 'Q 1~\\ 2 

(PDNAs) Polydnaviruses ijUnjjaftJl -—^ 

Ichneumonidae jjjlil—c. a —ua'iA (Ajj^i_ail ciJLiUl ^ l>nl'ull u 

j —ic J—iUI J—aJj ^jc. iA v’^V i Ajiii^k Cjla^j ^_jil ill') Braconidac j 

.CjLujj^ Lg Jt, CjI ni-.ll (iilj ^ JjJc- jl ^ylc. ai q Iijituli 



JtaJl j JjUJI jtuaJ 


jJJ-xil AxjIUjI ;**)1 jl jQkill i q\‘\^* j^ j^ 1 .J^. 4jj& J dL^j^Jil j^ Avl j £-^1 

o—L=k t /jjjIjIjlII jx jn-a aJj^jcaII cljLx4j^aA]l jjj dlijlu^j Avljj j-a J.JI ^_lc- c jjj&jLuJI 

<JI ^ LI dl jj rod - shaped _H ^>*- sa ^ Jj£I jj -UjIc* j^> Aljjx>dl du*!dli£ 

1—fll -tail J—ji l$J j J U LJlcj ^single unit membrane j^LL u Aili^j t<jjLL» 
jSxiil A.ll^)A>a <dll£ tllLuttftj IfldJ ^kJ Jiilj jjkl Adjlc- j-a J J*-l dL-JJ_jli 

^ Ls —* AjjI jjll l£ J ■£ j-° ^Lic. £-* t(fusiform) _ spindle 

^-IjjLa j5Ll> (j-Ldl A ft iLa AjJlj dL_J j^j A-a*jjj-4ll -Lajj*kll j-a JjC« ^^3 j-uUJ Jill j DNA 

-i—is dl o J AuiiaJl o^Lall i^_idjjj Jc. cl-uj .super helices 

.(Poly - D N A- viruses) Potydnaviridae Ated . u a A^d J U^a. l g - * . d j 

Lgd ^»J Calyx ,Jl£]I AaLl<d (^p^juoll dliuj j,* rdaLJl ^yiojill JjA? * <jd)ill £-d j 

1 JjJSoiYI *- 4 A > 11 I(jut^ll A_lL-«o jjLu .lie. j . ^)ladl £-d J A^ Jj 

dl _ aJI jy— Aj\j Jl AllLc. (-*' jl il jL> < J JaVl Jc- jjJfill <JjL.J 1 tiiL c^LIq) 

_51 Lajld ^lA-> J±^\j±lj (Ja jteLil dLa jJ £ua q.^iaj odd Jim j j-lil5 Ajjlj^ll 

^uo—xj ^ ^ 1 (j-ilill ^il-iu ^ ^3 jni3 ^—ac^L^IaJ 1 ^ j .^luilj 

^ jj— ill i_ya. djUu^xI CjlialjjJl Aj j a 51 diL-aj^oftil CjLu.irk ^jli t^-1 1 

_kll Jl La-a Cj Ji jlS J.V 1 ill J Lai tlj!!^liJI jl J <j-o ^ Jii DNA 

A5—J jj cJI j Campoletis souoremis JJ5' aJU> J ,^l£]l Ailal a J 

Kbp Y ^ ^ %1 ^ j\ Jj DNA L? JtiAJ Y A J! Cl^.j -ii 4 l^a^. 

.(kilobase pairs) 

4-^L-, m,J jjlji A^l jjj ^ £*ljll (j-a jJ)*j <(JjLjJI Jiwlj 

1 ^ Vq^v JLuj l^L t 'r- j (Jjal^il ^ja A,k>1J 1 4j| JjJ .lie. . J^Jl rj>a /^uc-Luj Ax-' Jai3 

J 0—^1 ^ “* la) L j SI j . (JjouSli L4 LJlc. j jajII ^3 Jiij dil k e»aA jjii ihJIaII 

(jl 1 4 J_dj J;ix3 JjaUI AdaAJ jli JjLj j^j ^ 'y^. jl (J-Jjjaall jA^- (A-a 4J 

0 j—.^ aaII Jal^)—C.VI ) Ja*j JjliaJI AdaJjj a{JllxlL jl JjL-; jA^- 

jl g-A 51 ^—3 ^Vdl ^ \\ ^r- Jl A-loAI (^*j j^oill dl.ii-rrk jli kiljJ Jc. J . Jaiaoll A-Axjii 

D-v jl^p iLii A ^ 1^- Ldul uui Jjj j. n ^ di j^a c-jj^Jlj jj ft kill rLixJl j JIjlI] ^^c^Jukll 

A_. Lie, dl—j jfl Li j_ a s i jAxII ^_3 . Jflkili Aj-_uld j^^jl jjlxll Lax-tali ^Axiij AjAxIiI 


JAll\ A>9l{*Il 


i*' \ ^ W JtJ ^J3 Aj) Lo£ 4 j_),kJil&i]i ^-L.<Ll] diU-i Ajjaullj Ia^. UJ^ ft 1 ^>J 

Jjl_^ jjjill ^—A^l _It ,jj£j Iajj iilli ^5-lc- j .■.*li>iujflj-uB (jJLftl liiliA 

J A —AJj£t^)J iljLC. J.J^saiiJu <^31 j ci^t-ait ^_ac,L*JaAA V <^1j) 

1_4_2^)j]l * l J 1 A_> a_^J jjAii ^A j ^j-4 CjUjiVdl ^sajj AjIa^ 

. rol-d i Al^iii ^jjdi9 1* j i*’i it. ti y\ ^AA| 1 


^J__j (juJuft] (jlj t(JjL*-l! l3^3a jujjiill 'w-AC-LjaJ ^-lc £-a!^ JJa <i?aA (jxJ 
— r^-A CjLuj joiSt oAA SLllI CjVUj^J a£Aj l*1Uaj ;Jaia Jjilall genome 

AjLx j dAM—^ t^lljA .Aj^)xxaj! i^l\ cJjLja^x-c^ djLui ^^ii3! oJA djLjjj L<ijj ” ^ 

CA _aij^Alil *UjL*J AjuIaII Ajjk ^va \1 Cjlxuj^jji]! PDNAS A-Il^^jj 

J— J *—^ tA^.wyi CjliiAdj^J AjuLi ^isL-bj^ SjAiSflj Baculoviridae 

jj> m ^1)1 j — la^ J 3 \ Iaa jja*a Lujj passive transmission Aj^w^JI cjULiUl aLlxJ^j 
Jcb Cic-lc^i V PDNAs oLjjjji Ijiu jilj tobligate relationship *3iU] 

. A ji o^aj! &JA A-^x-a ^Ic. CjIjjJ <3^A ^>fi*A \.\£ *i 
A^lj ^ t^'uA ma \ CjlulAfiJail i-ljLiJa^)-o-Q ^A sJjlxuj^oai! a AA t^Ajl^ Laj j ~~ Y 

CjI— A\i LSI ^ \ —L^jl l^_ic. Baculoviridae Aj^a*Jl CjLujjAfijI a]jIc. CjLmjjjaS 

A-*iLa]! (J^l jiitft ^lLjIji_« ^yo^oja Aj^£ /yo JA3 (_p-a *A_Wk^*yN 

a!— A —aJiS] AaL^ Aijjw ^Oc. J.A ^jAiJal jasVI tjjAA A-..n AUa 5j£jl<dl -mutulisl 

a^j— jilj Aju!— ii a —aL^c. —a incorporation ^l^AiVi AaI-^c. J .(JjU' £* 

i_$ 3 _y* (jiwA 4_5"3 c - Aj djLjj^Aiil ^jx l^_jSdj retroviruses ^^3^ Cy* 

» DNA -^Ic. AajA^x CjLuj^ CjLuJj RNA 

J—^ 1-la’ix <jj^A Aj) ^ua^jlaj Cl n.^. .iAl^ulxil oJA tj- 1 ^ ^^J.IIaH ^A^ifljj! 

cl- ji All ClA — y\‘ui aj —aoj ^ul .^1 J^x-ajA.] ALl^j Aj! ja£1 jAj JjUlII 


1i& L-«j .Ljjs <jj^ JjLJ' bu»» j£L«S/ otUSj parasiloid products 

— nd i d—L j .7, /■> ^—& PDNAs a Null^ ■■ ^jl ja 


-u^. J (jAa-ail «Uli iilli LS lc. j .CjLjiiila.ll venom gland ,=-Jl ib- Sj jckjjl 

jl J_iUil ^j—C. tldSaj] -B i" A vVu j! ^i.ill aCc- 

-parasitoid pathogen 



_yiiUJI JjUlJI jLuis 


DNA CjUjJ> 2 k JISlJiI ^ CjULaJJI ^ja aja*A 1 PDNAs 

^jl 3 AJJ 3 > AjA^-a <jjAaa ^3 ^J-cjLj Ljnjl l^-jl ua£ 

-jVi (j-a (Jills AAC- iAiljA 4 ji dll^, AjA^-a £jjjj L$J PDNAs AliLuj 

.(JjLuj joiSl £-o l£j3 djLuJj Lfcjlj!ii.j ^3 ^All 

^ —a ^)ji ^.lo 'JjjL^I v JjLlj ,^3 1^-SLlrAj A3 ^^pk. V ii CjLvj JaLajl jjiuu ^aILAA 

(J janli 4_*Aa ±1 >. id in diLuj CjI u\\ Aftjhj UJ^ &AA^-a jo^. L^lsJaj J 

A_iLi— j£] ^ . IaajAtvj ftj -As aJjUjI (jwiijj 4 _*jU 1I CjlAialnll i jAaxjj Newer it is canescens 

—& l^il ^'j (Bucoiiidae) Leptopilim heteroioma J^iJbji ^ dj'ua *aa CjLu^ 

,jjjLu—!1 iamellolysin — S'JjLaZ Ui Sa^—J L^c-L^jj ^ 4.1mft 4 jUl1*ajV^ j^aIj 

4_IjUlj A -juUI) \ 4-uAaJ dlLliXu < —flL^L^j ^ Ail . Lfc^ftA 

-jia. ^A 01 jf- —^'4^' ^ (»'j>^ Cajfc cs-^'j (iliALila)! t>° Cynipidae 

a._3jx» Jy» jjSoi-i “Glj t ji»..a3ll li* 4 -l ,^1 Cjjj Ijli tOHLij]l 1 _ac-l ■ 'A ij (jjailj DNA 

eiiil Homologous ^ <1 jLu-<i AjfLul^Lo a ^u . i'i gal] wasps Jjj^U <jj£-a]| j^iLijll Ja 

. Eucoilidae <iilc. CiULila ^ 


Host behavioral manipulation AjSjUI A -HUaI ) 

_d J ■. ^3 ■ ■ -j 'i^i 4.1UUI - "i 1 -i'i yiH 'i 4 oA j t■.''.'. 1 '. 'iGk i^ ,^S k.^i 4_l_iiii! aXx^S/I ~ T ; ^lljA 

i^--’ 1 4 -. l*‘ i A t ■ l-* i ^ ^ W i.^\ l 3! jAI -J aJj^' 1 t£l]j Sja 

^ S 4^ft Jjjiii tillA v. In till jC A3j 9 l ^ jlc iaII J^- i -^^' 1 . 1 4j^)li-o 

4j^.L^a_—all Ja oAA 4_^j^a ^3 y* > <^~iN LoJ j . ^ 4_^jjj JjLxJI 

;S^)_ ucli* JOC t JljlJ Jj-iSjl JU L_ll Jjjl Jj! ^-1] t-oJj jjA lojll 

. (_^J^)__ I&y\ Jlialajl Al^jS/1 i—lIj >^_ya jxa 

j. AWj L'l_ftla t JjLslU ^lal^-Q JfASJ (J )ilall jl£ Utla Ajl JLlij J ^ j «aSI 

triide- vIjL— kJiVuuj^j /j» ^a ^ ji£,V 1 jj*jjill' 1 najj 3 , JjI*.!) 0 i 

j— f —1 IaIj i JjWSI <iL3 jjA vjii CjLi^S-<ul ^iaLi-c ^jjj oil' 

■ nwj V Jj j5u CjVft^luJ ^3 3 ! jjlj <AjUa-c A-LAnL*lluJ^ I 

:jyA -lilli-d J A_3 A] ^)JaLi-4 ^ JJA*A t^J.A Cj'ulijJaJi 

, V jj J4^yi :»aIj^1 dllA <j;AS j\ ^yA-^. ^jAii'l ^JA Cl Jr iiftKlI 





J dli jj <Jlj ‘Coto/a euphydiyidis Ji Jl aM*. J Aji 

j —a 4 J—jikll aL—J jj I^jj-o J 4 ^lx J l^-Jc. JikU! dtSjl jl lEuphydryas phaeton 
>j jiS .exposed areas Idajjxi ji^Sn J 3 ^ 1 ^ JJ dense vegetation A 9/fil l *1 JsUaB 
J*j 1 j J >->"'^.11 d\3 Jl (jl ^Jc. tdlUJll ojlA Ja-ui di jlml! 13 a (JjaI dl j^Lflall Ja* 1 £_Jaj 
dllij J£aJ Jill kin l 3 die. jljl j l^JjlSI Jc, lhU-» \g .> 4 fl'n Auadaillj 1 - ^ ^ J° Laa^Iju J. 
jj \^\l JR J IdajI A-lJLdl dl Jxafijll Jda Jo Ajl L«a£ , J Will Jo A .o Jaj 0^ 

•Jd Aja^d!! dUdUl Jo Vj^*JLi 1 d , Jajdl JaLdaj JJi Ada^td! 

Jilaill (ji j ‘(Pteromalidae) Pteromalus (Habrocytus) sp. (Ichneumon id a c) Cells sp. 

. Ada^a-oll A-JIa_|I (_JaLLo]l Aj^ddl Ji jJJI ^_ic- jl -la^idl 

^ jj_ a. dc. Ajl j^j 4 CiLxJi Jlddl <J j>j-i*c]l 3 ° l$ Ajflldal * J* 

dlj^jAj^J]) JjJa Ji- £ 7 ji jil Ajuh Jfl >*n -lia. (jlfLo Jjfi.Ir.iU ALolSJI 

(j-yljsVI JjIaaI L-jl.ik’i>*yI Jo ©Jj AjaAI J£l U 5^d (JttW’ill JjlaTil <jl ^ Jsl a3j 

Jji-aJ J—jlxjlj Jjidl Ja J£ J Jo J Jc-J ■ Jddl <±1jLm J jj*J Jj JlHljj 

.JsJaJI Jllaill Jo jlxJ iS^ ^ JJ^I U' V) *(J JiaV' J 3 '^- 0 

.AJa^aJ-aj Ajj^a 3 ^^ -J A \y $I dlljflio^k ^ja IJc JilaLoJI CjlSjjlt lHjja .1 

^jx j C/i/as>’rte harrissii Nymphalidae aLI^- IJc* JiLUi CiliJi jl r Jl dftj 

^ J> C- 3j ^aJ! CjI^AxLlOA J Llllajac ^ JI laA (JaJXJ V 1 Ma 4 (JAi -q 

ij—ilali! A^l^jJ ^Cjj ^ ^ tftja''ii >1 a)\ j AiaSl^-all A] jl^-o ( Jj til JuJl hlA 

Myihimna a ^>»jla]| lIjIIJ AjSJ.o]I AjaJlxAii a^I^ ^klj .aIL^II o!ia ^jxal iajAjl 



iJ1 Jlaj uia tCo/asia kariyai ^LJI Jjakll 


(Noctuidae) separata 


J—Alisdl Ju£-^ 1 j jlf- i_T^- CjLiiil ^vLjalll 

^ Jk-J 4** n% Aj^Lioj L " djliill (Jjoljj ^ g.1 ua,Vl /jI^a cil Jj (^)ax!1 Jq AA^iiLa A.W j_nl 

0 j>\ > —fi AALuia ^xj ^Jc. lia^V dl jaj (JjIjJI A5^)j ^>_ijlj^j JlI jd ^-wijj ^ Jjj Jaiiall djl3^)j 

A-2^pJl Jj JjLxli Jjaiall (jl jA Al'caJI o-lA J V J J^S/I ^ . JiUl ^ jl^C- Jo 

J Jfl Jail (jiA JjI ^jl S xJI ^3 djl Jq Jjlxli xiajj Jj^lxiil ^AiUaflj J^l Jj '£.a ; jl 

,A-la^J<i3i dLiLijdajI ji dL^JiAjl k ^ i ^ C3 JIj 



(- yinr>"iHj Jjbul jLiil 


i—J—iialail Macros ip hum euphorbiae —k^l ^ CS\ L-j aJ jj ail 

^jic. l$li.1d Ajjix-Jl ^v<JI d>lj^ J .(Braconidae) Aphidius nigricipes 
£5ij-o 3 jajcL^I JjjB diapausing parasiloid j jjJa ^ <Lkl J1 JjiUl jljLl 

^—3] ^4iiJaj sJjUI JjiUl ^11$ u * n l$ja ^Ij SlBa-* microhabiiats iSj=^ 

_C- ^_ ic- I j\ (Jilalil (Joiflj <_g-3 c ' IjiA Laj^> . c-Llq jpo 

^_i 1-4I . <lxuJl ^ili-ill ldj^)3a Aya (Jjilsdl (_£^)ljc Iaj^) jl (ji-aH dlljLuij^i *3^-* 

V 1 —a-iji i non- diapausing parasitoids a&Lui—H jd JjaUI jijial <jjd_Jl jJl aljs' 
L-lAJjj tt infill ^ 3 Jj Jx«J IgdJj 3Lni-<Ji JjSLa^t ^ij 

_j l* 1_Si Id rjl ailj . dLull *L«ia L_jjj ‘L-.ald (iO>^ lS jJajjJ! jadi 

dll pJlal! a.W’ii.^Lj Uu^ <ia^)iAll dUliaJall ^jl -i^.j dip (J&lxill ^)3ald-<a {JAj Jl L.p)l 

Ijj OJr^ Jjftlall jd (jl 1 >ir>jl a^.j .Iglj'^C. ^AjIaa] <jxll dljAadwi <\-o A q\^i i^Vl CUCS 

. dLill •Las wi^js A-^uuj1a31 j A-islall ^_-3 

/p dl^ilk^ ^ic. uj ^pJ dLlliiLa 4_i3 C id j pd (j-° 1 ° l"i -v ^ jpk.1 (Jldi jJ!_Lk 

5-JSlc. fi ^ ^ JljjVl dl_LUaj J ^ p • (Jj3 4 ~k >y‘ j'l A^jUila 

,j—c- —5jli Drj'nidae 4 —Lie. lIiULLL a!xm:1 jo l ^jl c. Jikl a l l (Cicadellidac) Typhlocibinc 

iij_li Jj_*j Lt-JJJ * 4 Wj.,i 1 Jj 3 JjlijJl (Jj 

. t" ^1 1 '1 Vl ^ In ^ya * •; V A \ 

^ ‘4^.j aai tConopidae <Lle. s_iLj diULili 4 k. ,\j* aJc. ;jak.Ti,^ll i. .u^-^ll Jaj ^2 Lol 
<ia—uil j4 4 —Ja J—LLdll fjj Bombus pascuorum J^jll laA Cj* ^1*^1 <j' ‘4jjl 


d jAi— jj-a ^ Jaall lii jjLic- ( >a »j ^yi •Physocephala rufipes ‘Sicus ferryigneus 

^ jjjJI ^2 (JjL*-! 1 j^UiiLJj (Jjjjall yali .%V * — f t jj^j Jaixijl AOkij ^ 

l q Jj ~>" (J^a.3^11 Jj^3 dLizk tdlliil 

J ! 1 ^1 o 3a oJjlj AjIc- (JiIiiaII ci^-l3l ^ 


. (Jjutil 4 ^qL«J 1 AllaJi v 'li iia ^3] CjC. 

. (Jjlxil ^jjl ^J1 (j! Jjim jj j — ^ 

‘Lid Jjj JVaILjj ^>3aJl ^ A.L^> jpi £ja ^JjS Jd — T* 

(jj^j C Ui31 ujj^ C^ A ^" LS^ ^dll oja3 ( _ 5 -lc- JJjJ V ‘LiSl * l-^- » - < ^ 





J_j-ki . A_iic. jjc. ^ AjIt- dljLij ^ A_a_Ja1 jil djla^ui.Vl j ^*} A^.j 

dilijj A_lVtJj J^^-j J^V l-a£ t jIa jS/1 j^ ^■ 3l ^^° £7 aLCi ©jbji AjIc- Jalalji J^bl! 

eJi_ d> i^}—* (_pa_*-> A_a.jJ jJJkJ A at Ay j-a jj £1 ^i^jli £-a^. L 5 ^- A^auJl jJjS in 11 

j—.JiiaSll L^ja^j ^ 111 ^ metabolic AjlnAlll j A-p*. *1 j^uajl cliljJu.il ^1 A-j£$U dili^U.’^l 

1 _jjjjb j-uli ^Ij jJia ^-lc- <l^alli tJjiUl AJajjj'jj Aj£jLuJI Aj^JLxaII cIIa j .i > >1 n jl 

^AiCJJ, j&\ c m k_J j_l^ ) 6 j^iVkAll fiJlC-Lu^a ^ jaU as Lgjl V] tClj^Jl j^a A_J ^ j^l 

<_ja _i .1 (j—^jll ^la ^.1 r-j jJI j 9 S 1 a£ i JjiLli £_±A\ jjal j diiijj AjJlI 

. Jjiiail A iiiiJlj oJjli Ij jj5L> Jllilljj Al^kllS A iiiiJlj p.lJi£ (JajUxuj du^k 

^Jfl.ln'ull i^A-ill .Ajic. ^Jiiai-bl JJ&J AjIc- J&WmII (Jj&jll ^]j1uj jjj jJ .\ ui.^Uk) ^JLiA> 

. A jju L« IjAIj jl yjk*-ll Ajau ^g-l j.ba~%H £ jj-dl ^9 Li.jL_u Aa3j ^ ^Aw ^ ji A-ilc. 


Jjliall Jj_aj Lo-Jc. . (JjaJalS fiAjli jA jjfu Aj^i AjIc. (Jklaju Ajj^l j-ul liljLJI ^3 jJuil 1AA 

jA—xj .Ajlgill ^3 llliA jaAkU j aIjU AjjjjuI g.1 wnr-S/1 A_jli icuilili .^Sjjil o y*L. AjL^j JJ 

jJjj—xjj <—fljj-u—i 4 jli—*J1 ^3 A \-kil l CjjLmj CllA^ ji . A^kjJ Uujk ^Lx]l *,Liaij-o (J^Ia ^jjiJalil 
iJ—flj Cj— t aJ jx i.k a] 1 JJC- A j Uu"kl1 diljiiaVl ^ lo <■’* iA-kj ^-ill Aj ^laflll j AjjjjSjII dlljLk<a!>U 
j^o ^ . 11 ^ J.kJ V <—fijp-'J Jin 11 1^ /i%J ^3 jli ilAA ^J1 ^jLiJaVlj * jl^-o i ^3 (J^ilajl jJAau A_^a jj 

*d j-axlMi-oii A.» .q> CjAll j j^ajl ^ 1 CJull 

tAockll ^ jLuJIj A>»lJ J^a AijJJ l^ }1 d (Jal^'i^ill jl j^ jaC-j]! ^ !■»* ;lj ; rkl 

j 

t v ' », -. ^1 -II j -ill ,-vj m'i '-AJJ s " ’ I j i ja b H (j-ic. /j) ^\ 


.Ajil^jSI IfiaU j_J u^aSj Jl JjJI Jc. L$1 Jj L^JJJ 

Host defense against adult parasitoids CiLLaAll Jl J J-ia JJU.1I p lij 

UJI J ^J\ j^ AjuiAj ^_A^kj jl ^ iij^ jc. ^ jJall ^AjI ^> 1-^1 9 * jJa^xll 

.JjUJI Cjlcla^i coutermeasures oaUJi^ ^IaL >jAj jl J’uIIj jlaj bjjSj ijjiki] 

. djLillilall J-Jj£ j-a .k jjA ) jl JjIjjlII ^ jJoja]! ^3 JjlU U«^ 

Avoidance aUjuV' (O 

.l_JkjJC- j ( A U 11% J L Aj Ji^ii j iAjjLlu£ Aila^a dll JJUjLkd l^ijljC' oIs'vLa] djluLi-bJl ^AJ-LjA 

CliUaiia]! A Luji )jj ^J i Uul I jl j^-AJ Clil^jJall j a (Jjlfljll JjLxU ^judall j*-. 



Ajcj^dl j \ altractants diLjLuSJl J i_i jeLji. 4.11 jj,<» ^ ol£L^ Aj^LU 

1—<iA j jl dc. ^cHH aJl^LJI jjLiLiUl 1^ lir’iirtl (; ^a)1j arrcstants 


-U^j L>^j V jjJaLlk 


1 £-> .1 flj ;jl /j — ^ aj ^ jll dl j» > a a\ 1 JlfiJ J t-g-J JjLl^j tillii) 

-L<U V ^a] 1 >»a^ ^.If- (Jijaj c) d)Liil A jgjj) (JjkL ^ijULj ^dll (Jjl^xl] .Aj^Ldt idjLKalnli 

^Ic* t J$l jjVl s-Halialj JSlj U LJLc- ♦A-i^^ld A_jA lii jy. L-o ^L Aii^Lll djl iLiLJl l^_i5 
a— ic. jtlb V A-^jAj mcsophyl ^ Lt.^1 ^ Asia jJ*—^ 

A_Lie- l_j\ja]| <jJajrJ Aj jjLJI A a Lj "k 11 JjlijYl (jl ASj Jjij Ajjjj 

(j—aili £—jjj <j —a J—jslUI ^-Laj i af\) ^gl*j I^a^m,> ^a dLLijjj £• jcJj Agromyzidae 


ti]_fc jl c A- IiJjlj p,ljjl Ig %y>] ^i\\ djI^udiJI ^ja (J.jflii'1 oclfll x j ^a JlL) <J’ 

< 3 1 i snacking A_ i\i** \\ djL-i>^Il ^1_lij ^Lib aJc. Ajaijil ^LJi L-* a^jUII 

A— jjj JI_)\_9jJ jia*j . AjA^h. AjA*j £-3 ^JJ A£ ^Jl Sja Ajjla dlL-a£ Aj.lijll 

^j —4 j^jl! cues dil^)*_ u!lx£ ( 3 - 4 *j lJi^ljj IgJli Vlj i b^L^- Ai^£Lal! a ^ wVl aj^j^. 

^ . ">ll <—i\ aJIJ l^Jil djla£^U! aCA La oClc-j . dlLuila]!j CllL^joLiJl 

djL jj £ L 1 ^ , cliLLi-Ll^ cL*_)l Ljaji \ a *'>n ^j! 0 ^ t a aj \ j y\ L 11 Aj^j-oj *sA ^ .\\ ^ 

A jA's^sj \ —LWvi]jL>i 11 \.) —§■! (jj^J ilgli.lo (JjiaLLa <—Jjijj V Ia (JjLJi 

AjiLk. dilfl o^ljLoJ^ djLjjLijiSI JjlImu L« Lllc- <jl < i±u±i O^j a 

((JuloII Jj^mi . (Jfl W\ll ^jA LiJajI J1L Lu^) lilA (jU 4 jl ^)JLix*jpLl Ajc.L jl 

jjl )ca , JAa\\ a*_i ^Jc, Aijiill^ Lbjljjj Hesperidae aLIc. (j-a dilLac ^j! dilajj o^«_i 

C_^. j ±ih iCjLLLLlI l^J -LcJ dlLa^L^LI l^J JliJ A aj^L' .^UJ « Jaj ^jSLai ^£}\ jlld' 

(jj-iijl Ailtill $ jj^i 3-^.l^a t ./i>Ti (Cosmopterygidae) Stilbosis juvantis ji jjVl a ji.U j! 

Liajl ^^ >. j i LaJ^ ^la_Lul A l'‘.*\ \ ^jLilll q iAIW^v , t.*' ii ^ \aL\l l_ i \-*w \ 1 g tl > **' >a 

^jjC A U 7>J . Jj£ ^ AvJa»j tjA cA 3 ^^ ^jJaj jjl j| CjLo^j1»-h 1I (j^a iiJlj ^jULiiall jliaj 

a —Sj'uJ 4j«jlllt Asterocampa clyton aj^ ±*.j jia .Cjl jljikl l ^ul] <Jjj-saj]l 

j^u!! JjS ,_ji 1 $-lo jjJo! ojjiiwalt (jiiull Jj£ ^ Ljjk: JiialJI ^Ojull j’ Nymphalidac 
(_jj—il u^y! Cy* '—1 j» in}! Cy* ^-A- 1 -^j 

■ - - !' yi ifl-Hi’J r j'uj p. ^■ ^vl A Ualllj Axl A y •■ *-\ A ' v_ 1 j a 




d AA (ja (j! Ia jl_3^l jl (JD^ ^j-o l^jlAiila l^_iij ^Illl Jjl^*l] d£-<^ V 

djluSjl i *i ^_a 6 ^j__jLLq JaLnil cJUa ^Ji < . d£^ Jal 0^ tdilS^aJl 

i\j£)l\ -^jWI ^IdA .Drosophila melanogaster Xa^jjj-dl aJjj dilS jj 

>lj 1_^j'r- j^-VI 1 ilAjLoIljl dxuuj JaLidj ^*]j^jj rovers 

a — ^.1 ajc. Aut-al^ $ Sjj^Vl dAi jJI (jla laij . jjj£j a£j^. sitters A unl-^ll 

AJddkAi (_]fl Will 4djl<Lo t AjIax a A_>j^_i ^2 . l^dl jl jIa! (j* £-a didLila 

dij^a I£ Y ^ Sjl j—^ A a.jJ t -“ >JS -^ Adi Aik j *£d jjll ^Ajaj]I d) -6 &jl J^dl A^jAl A_^jI >>i% 

^jAajj Vj ^lj-d' V ^\jltj\ oi* c L^..i<q Jc-I jl j>° AjkjA Aj& I -»*j; iditib.1 ^ j£ AjSjaII jl^aS/l 
i* i.W*i l^dli IaIj ^^UJJ iLl* tilj^JJ Jjjdll A dilijJI <£jik Jsl jj£j AiLiJl oAA ^9jj 

f—1 Leptopilina heterotoma (Eucoilidae) JjiWl J <_^ .(djl jl jjaVI ^>a*j 

ol—£La ^ la L U a j ^la Asobara tabida (Braconidae) U (ljuc- j a >^ dJ^ 1 ^ J aW; 

L. JjVI (J—jilall J <j-J ^^ CS—* d U»*»—II £^JJ .^° V ^ A_^jA ji*J A^jA <C- *.ll 
aJIj Alull stabbing d>* aJjIjc. £_* heterotoma 


_j (Jilalll CIj'VAaa ddajl ddjji .{JjIjlII dll jl JjjAIj AdljLLsj'y 1 (JailaJi 

Eucoilidae a ijlc. ^* fy diLiLiiail a l-nJ^Ij^l 

J- >alillj c^kli—J l ( A_daj a]L cj jdaJI ^ aJjIc, ^Jl (jill Leplopilina boularidi 
fi—i *—C'ljjll —ijJI djl .Adli£U ^ JjI*JI jIJAa] Jildij Gawa5/?/5 xantopoda 
Ulij A „mU II djlijJI Uai tG. xanthopoda AKiJ jj i4jji*_« tlJlc. l^-Jc- Jiiajil 

i_s—ili^o —it (jiii-jAj (Jilull L-bj) (jjjJ -tj-bjl Ajjitj sjjjjiij L. boulardi JjiWlj 

ji —s J—jiii s jaLa. jjc. (j jiVlj digger sjat-a. LaAivt iliLajiJjjJt SjA^ (juii ^ dl^LJl 
jjc. Jil jal (jji jjSI Ijjc. L. boulardi jAiaJt jt . 4 in A a (jL-ac-l (^ic. (j^iAi 

. ^ In .ill jj< i_jjiilj <_5^t jaLJI 

Passive defenses Sd* Ajlclij (t 

jj— le. il^J j3jj webs 4 •> >nil ^ An-Oklj i%S/l AjaAja. (JjIjjlII jji ij^c- jj-”' 

(Jilj jjdj Cits jA\ j flgfln jl Ai,j^ (AijLjJI oULiy jjj AjLa^JI jja*j i^aVt 

1—j i^«j ^Lit—jlidl jji LdJ>^ Ajjjix ALijiij (J Xi-16 jjSlt jjS/l jt -l=kj Alli£ .CjLiLaJall 0^1 Jj 

Lja— j! lilt—iA .(J—jilall i. al A *~)‘sj Xsc. 1 g~\i lii'i ^aij-o (_ji Lial jSUoVt jjSI jjJI j! labJ 

L_ .fl l_i_ll_1^1 ^ ‘ CjULiLi! ^j3 LgLaj AjSL, l^jUL jjA j (Jjl jjlII ^3 AajIA 


ror 



JjLjlII jtuiJ 


_hj <i'vC.y 4-iidA (41 >1 ji\l chorion oj-is jl) (Jil*JI ^»a. jIa^ tiLt** (jj^j as 

a— 151*) Charaxinae a 111* tli—aj j—^ Alii , LSa y .<) j il ya*-t j .AjUihdl £-1 _jj^l 

jj—Su Ajja. Au* ^jiij AijiL jjljjl «.liiiyij (Nymphalidae 

a— jl 11 j LjojI ^a£j 4_j| La£ ijjjilil! ya^j ^>>1 j aJI <>-»■„' j< yjilj (jLi 4 j j» 1 -->1 1 ^ya 

4-jlaC.'iU U^i . . J 1 .4i_JAi] ^ca^x-ajl cJ>ajl ^ ^ l^.xAa.1 i ^. AV' yAiil IaaSIaII '_iLiA AjJa 

J—ja lal l ^jj —£j . ijl Aa j . : .' ^ i'. 4 ih^-di ^jdacJ! J^aI] 4 u a/nil 


Jvli. ydajJ j jcla jj* Cotes ia ( Apaniele r) congregates cfAjj^Sl jJI ^Laail 

j&,' —La*, a— jLaiJI j a Li Uujj iManduca sexto a151-*j _j*all A.atjJI AijAll >.jL^aLt •■ ■ >j- H jlAa 

4 —15L*J a —*_iU]l Cassida rubiginosa 4AjUaL-i—II *Lu—iiall a j*i a. ajI iji J_JLo A^jLii—» 


aL_ 


tj± 

4£a 


'—4j^la j_j3 jl _}JI j Jjia. (j* Ijia J*aj ^1 Chrysomelidae 

j yuoadl Aja A-lLaaJl i ^ lily l i‘‘5^UaUdl ,\^ AjLaaJI j jA-' aUaiaij Aalja 

Tr'tchogramma f-ljjl (y c^^dl djLAiikl dij% L»S (5 *:° JS^i) AjIjJia 

—11 y) Aajji l a^yia ^jIa ^I^VI j_j A~i Jl A_Ai».l^a ^.lc. ajjls y£* (j I j i^l ^jjIj 

.AjjjjII jj^j^JI aAjA La£ 


H —^ (if) j'J—J—£ J-aaj Cussidu sanguniolentu Ajjlial.all 9 l utla ii yj'ljll yljail :( \ < : a) Ji*i 

. (' a . V f i y j'. T .) . Aj jl jail JAiil a A& yi (ht) A ij lflll ^^LmJVI A^la. LJaji . AaajdJI Lft Ail jj 



'Ll* 


J_.&! —-4. £j_*3J ^jl ^3 l^J ^r a i iM 4_k-al^ C_)l_i5i^Ljj A^iijiUl (j«4 3j^*J 

.intersegmental membranes <—LitJl £#—j AuicVl Jk i_BI *11 jlaa. Ja A-Ek^a *1 j^Sfl 
4 ^jU. (JSUlo (Braconidae atlc L>«) Euphorinae 4 tlc Last Ja o l i tskl l JJ Oaju Jjlii 
jj ' ^ ■ >> j j L« Lille .a ‘."JL ajL il J A^k. ola ^udloJI (Jl Jl 1 ^*•^1 ^ ^ aic 

.£_Jlll 4 ^j 3 (J^Li Ja jl t jLuulLuiV 1 jj sac. 11 J jl 4 JII jl (Aiiktl a. .a 1 ' 


Active defenses Akii Oltlia (V 

j lift J — 4 Jjk—kl tJ— jIjjJI l$J j»Ja Jll Ajlll Wriggled 4_ul JlJ Olfs^pJI _Jxj 

; (_j—i'ual <Jc Ja Jakll f.liT'i 4£^kl (j Jj alj , olatikll a^^j ao le OLOO.L 1 1 

Ol—itaa ^—jl J j i) ^jOxj ^jlaxl 4-a^*ail ©asat JkJ/1 • u ^ * j ^ (J ^ k ^*j Ja ao© jl 

Ljj—.A—LIjjII Oi£_^ L^ajj t_$ail JjUJI dlla ( Je JkJ .j" j^a oLitikil £-0 
iJ»j <i0^j AjjjliS Tenebrionidae 4 1 . t-ijVI (__JaiJI J J ip* 3 *-! t_ 5 jlkJ AaalaJI ju ajalJ/l 

<_)J_J (j« aac JljLi jiiij . JljS (Jik Jill oLLikll jjV gin traps {all ».-J (ill Ji£ 

4_Ijjii _toll aaOll 4-^jli Jill la* Lia->j .Olill L« 111 tjr 4tle Ja oLiliikil 


tOljiajLiliJ (jji La Lille Jll 4 bJa1I oIa ,jyji as . jja*all aiu ijalil si* aiilj ^.lja*JI Jkla 
J—ikill j—a i_ijj^JI (JjLuj qa Ljj^I as jl i jja»liJ lial u^° ^ -Lij^jLiJI o i. J Jl 
J —jikll ik — J.jj A —Jc k jiail Jiklil 4aO Ja JlL BathypleClUS amiirUS Jasklll tJajiail 


U-s j—i Ails t’JaJI Laaic .4iijdJI J^la ajjJ jilj a£ j^. jjjk Jc. Diabrachys cavus 

lj—La t4—s a^'i-ail OUjLl Jaj 4 j\ Ja (Jjikll 11 bjajSII al JLU ^jkoJj L ' a * ' 

Aj —a.ji 4 jLO—J a^lj olj J J i iLn-J Pier is brassicae OlLla JjVl Aaljall jLacVl 
j^a—O V j —4generalists J _ skill 4_alc 4 ibikll ^1 kJjuJI la* Jin 4. loj .oULikll 


4 —iaixll s j —jJl (j j ^ Lila S, .4^jLu —11 ^aiJI bIa specialists 4 .^.oLdaikll 

4 —lets (jLiJ/l t_yo*-i J Euphyaryas phaeton <j jlakl jka J Lalsjj qJij Ja (JUjjVI) 
4 !jl—c (jl a^.j Lila£ .(ichneumonidae) Benjaminia euphydryadis cJaikll JU. Jit j! J 
a—iO J£ti—II (J - J aijl ijjijp. <-Ltij JLoajVI Ja lajj akxt Lymantria dispar jadJI aJil J 
> . “>" u jl '-Isjjj 4 II Ji J L»il j Brachymeria intermedia Jaiklt J«j4j Llliij JLOalt Jkill 


• p ^ N ^]| 


roo 



(jjjlxll Jjlxl! jLlij 


.ah • Lgda L_Uj 3 JiiL dlLwuSj La bl dlLuji ^\r. jjA ljuc> lg iafti CjI^Jl^JI ^uajLJ Id I, a"l 

-LaJ_i 4 Lt.J4 j a, Lin^ya ^^iii <jil tdlLiill ^jlc- jy» 1 j mill 4-v1 d'jidllii^J jj-4 

^ic. AliLaVl >_y* . Adld nAijlii ■Iv.^n’j Lgjjj <o^£il diLuIt dlij l^-ild Ljljj . j}i3L L> JdJ^ 

jy —j <ji£id ^1 (Noctuidae) Plathypena scabra J jd^iJI jJI ^lijj uiljLJI liA 

J jiiail A j L^jLJjlia 1-l^.lj jjl V) tAijjli Jiml LiJ A ) Afliw a Aj-lijJI djL’^j 

L*—j ^ -kiill Ji^l slide down (Jljij J uj^? Diolcogaster facetosa 

j _j ^ i 4j_^J a^lj L>j-v H jJ^aLvil i-*Lxiaj 1 _l 5 > . Ail*-*]! Aa^iJl ^ilij ^ V- A^iajj 

4_^__*Ja1j ^jLai_ill £_iJaj 4 JaC> J^£_i . jua L-Jul^ll JikJ Loudd-c AoiL^J AdyJ 

iw )>q^-lj . <_pa^)Vl jjiiiailj Jilatll jj-4 J£ d <_£^}i} dj Li. ^ Ail j>^ iAajjxuj 

JjftLdl ^WuiH j| {dlLii31 Aijj ^-io JjLJI oliyLai Ltj A 11 JJJJ jjl Jdlall Aluullj qa 

* 

J ifilalLi Cl 9jJl ©j— a .feeding bouts 4—jdall dL_^j jjjj Aii^L^Jl aIjIjc. old-* 

Mesochorus ^jjl —ill J—aJc JiLjj ojjd (_$allj Cotesia marginiventris cS-dj^l j^\ 
L-i —L ^ jlH\ JiiiJI oji 4 l-ij^H JxJjj AiLu4 Aijj oliX« aic. .(ichfieumonidae) discitegrns 
.^jJjS /1 Jjalill iLxi dj _A^) _A LaiS Adaij U-Jal j tAi^Ji i LijAll reel up 

JjLu) dl^L 13 is^ 1> — ] 1 ^)o.LaJl AjoLoi J^li-lil JjLmjj (_jx» ni jluij lilliA 

cilia_£j . a _j (JiiUl A'Ajj H jl idiLdu^jj {_$ jA-V; 0^ 0^* 

a^jI jll Ajj^ t _ 5 _^a jljalj Cotesia nigriceps <■ a '^i Heliofhis virsescens ojC^. J 

di'uiiSl ^jl W j 'o-Iail .alii AixL Auiijiik ^Jaj L-iS^l D^ixdaJ La-* ^4 oLjfl^n 

fj —4 jjjl—ijll ^ALic.1 Jib (Eulophidae) Elasmus polistis Jjalall iialill Cl j-iaJ1 
—ail (jc. <*i%n jjjljjil iXal^ll dil jCl* J1 Jx^j Polistes exclamansj Polistes instabilis 

(jl_a tilla_^ 1 fl-V*ifl*ij A^jli jl (^A*J 1 Jib aIaI^IS ^jc< J^laS /1 JiJail Alalill 

aIxmjIjj Aljilo l>* Alia cephalotes J*JI Cy* o j jt t . r>l l diVLxJJl 

dll— A^A ^ ^ *■ J) J^ll dlVbdli (jc ^li^ll ^jil AlajaU (^i*^l (_5^j ^ dlVlj A.ttll 

A__ujill La^ _il jJ ^ Alxamj ojLo i^aII djlj^ Jj£ .Phoridae a1jI*1 AjoLiII dil JjaLiII 

j\ Q —£ajj ^ j—L ade ojljij ^1 .dilJjflLill <jl (J^aa siphunculi 

(jl ^j-4 Jjfl Lkll LiA 


dll ^ SalxJadl ^Al tJjldl ^JAd j iu u 

4dajj £_dj jjl /^a Jdim ^iJaiL-aJ Ja43 allJC-j 4id jj! J) ^r*nH j illj Jjlxll J>^.jj 

koinobionts L^iiljc. l!luj V diLLiLl! ilia, j£l iJjUJI Jl*i j»j^j jl j£-*-a ■ A-« 

jl A _J ^ic- ^1 j^fll [J^ftlill ciT^dal jA j j^. 1 j ' ciJljA . AjJjdl ^AL-uJ j ^JaLd JjLxJI ,'hw‘dl 

4 IjIc- (j—* ij)31 dljj i-*n*\d , JjlxM L^iLaduij 4 -jjS chelae dl_£l£ 

a _ uj 0—* l a^-k l^law^uin L_J\da dlj SjjjS raptorial ^djl Dryinidac 

^1 <(Braconidae Euphorininae 4 -IjIc. ddj ^LhJ da*JI tilliA ^Idl* 

^L, jflll c-ljil ls^* u^ 1 .^ c_$^ ^ ^ 1 in 4j_^i Aj^Ic- 1^-j <jj5u t^xlldl ^~>lg*i 


<j A j— =k.l 4_C-j-aa-a ^ . LaLaJ ic-^AaJl dl^pudJI zMk, (J^.I-1 j ^3 ijLjJl law ) 

<j j j _9 j -y ) (jd^. <2ltLaJ lan; I'vjl 4 i j 1*1 jr. dljVl iljlxJI *jiA d_d OLihiia 


» 4 -i ^ 


£-)j—^ U\* i (AjP a _J* LaSj ■ 1 g fa <]jl_a_4 Ifl-ja-slfr-a 4jlaj Jjt;j* J.3E. cilljA 

jj 1c. i(_jl jl & (_yi . Cjlixilfi L$-La Cll IIIJjja jj£j Ajfa.-lTlI jimVI o4 ^ *1 Vi> 1*1 

^jic. LoLaj ojjli jj£j C-ilijj Geometridae <1 jIc. oUiljil tjj^j tj^'l iJaw.i 

v - . iS l ’i« 1 1 Ichneumonidae u!^ -Bethylidae j-* l^jULila 

cj ijj jl 3 Ujs—jl .lyiljc. 4jajJjj Jjii jl jl-aj (PofysphinCta Jllall (JiUjj ^jlc.) 

-—ic. Cotesia kariyai I— 1 UL 1 j^ La Ijj i ^j'h'.n' Mythiirma separata 

l— ^ ^ Pieris brassicae J—jI»J' CjI— ijj ^1—$Ii tillj—Sj .1—$jl& j l^lia j^a tjaklll 

.^n;o J£*i) Jikiil f.Ujl Cotesia glomerata ^oijjSljJI 



JilaiSI f.lui Cotesia glomerata J j t bll a pliji Pieris brassicae JiUJI iijj JU< 


yiSUJI (jrt.fiilll j JjUll jLuij 


j4U-wjj .Jjlc- (jlj ellLiliAla]! ^uaxj 1-LoC. Jl3 

J-J ij* <_£& Myrmeleon sp. AjJ Lasiochalcidia igiliensis 

^jO_J 1 a g. 1 MiiitJl 4 k >>j i £_»Jaj (JuiiaJl ^j-oj ,4 x-^^a 11 (Jjalill 

,6jik-aj JjLaJI 


4_j-LaC. j iAs^i^S] I 4jj^j ^_yA _)}^ Lalfc 1J jJ jli-x-all ^J\ 4_jlc*^ <, ^ it 1^ 

4jIa^. ,^3 Membracidae 4_1 jIc. dll^j JLkiJ 4^:>VI 4 j^1a.j i4^ \%VI 

^Jsu jjUll cjVLxII l*Hj (Jj-o (j-ij .AjjJ^JI c-i-iC-Vl A»Ja — (joj ill U jU. .-a ,jc. 

_J jl Jj AjC.1^11 sjAaJI iW'i JjUlJ jl (JjiUll ^^Ic. <■ i>j Ajli lAjj-ol AjU j 1 $a3 

jc. pliAl] Uj U . l1 .4ij jjjij IgJUjl Antiteuchus tripterusi AiJI j>AiiUj . UjU~a j* 

(J jiUll 1—aA (Scelionidae 4 LUJ AjljIj]! t j>anll ^.LLaU jjc. jj a-iIjjs! Aic. I$>jnn 4_L£ 

Jj Aj»ja.lj 4aajj| jl-V' »aa jjSl .Phanuropsis serniflaviventris (JUUI j Trissolcus bodkini 

U a. ic . jl 4ji_j| (Jj 3 j-o 4 1U->. 'L jl (Jj3 4 , >»jiV p .>.j j .-4 jj jl '_UaU\l pjUl. uj U • '-c~ La Ai. 

. A_iaU« j j£j 



* oUj^' »>»■* JaU (jUuH JJI 5jjj Aj>.VI AjUjJI :( \ T:«) Jiu. 

.(\ 4\4 


alk (JS1.1 _ a Ajj 3 4-ul j^. Cj!a <jc.LalaJ ajIjJU. CjlijJ J]l CjljLaUll 


I_ 0 L 0 J 4 -a L.. 4. 4jUUl pi jjjl (jAuj j jij . (jauajjl jL-ll L-" i ljLaL.l l sAA ~ lAl. I.’i . Atjic. 

i_l—Ulal 1 j ; ((Jl!La]l jj- ■ ^ V- .4jtilAall CLljJa^A] Ajjlsi) U jl a il ^ Cjlj^.j]l ' - 4-~t 4 a j 


jjal\ 4a a) *> <ill 


j—a Maculinea rebeli j ..yfll iijjV' j —jsa j Cjlii jj Ichneumon eumerits 

Jil A. j---i J_Ai (jl JiaVill lift ^. Jiiil lya Jtj^u ‘ * 1J*> i J-aill jdiC. 

/jl ^ 3 * 'y• *»» ^-liall ljj^ajjji ^-lujl j-a Lx-*ajlj 1 -• 1J1 J^ aj^J A^^Alol 

1 jl&l-s.'t ^]jj ^jjil j-a ~ " ^ '''^ ^ 3 tA_ijl!i]l J '~- j' 1 • 'V'• Lai .Lk-kuLJ -AjJaxj Jull 

t *~ il iLo L\ 4-iAiiXill djli jAl - '■ * , l_ij\_Laj^ I ^ I jl yC. ,^£LsaJ L 'i j] aII ^jaj JjLiJI A-gxuj 1 ji 

. J— «'i\l a _Ll£]l CiljLiaJI aJujI jj ijJsc- j ali'isjj Jc. Jikjj J]| kEuchertidae ALlc 


Jll (Perilampidae) Echthrodapa africana JjaUI CjLs jj LjJja j j* ^ aiilaS 

(_j a Jajll JjjLc. a^jj .(Anthophoridae) Braunsapis sp. alils jj j _ s -io La.jli. Jikli 

.JaLi—:j A-A^J A_Lo1_i] 1 dllSj-lil L-JJJjJ ojlc-Lj (Ja. ill ALsL^II Cj\j^\\ f j£jj A£. jLa jliJ-uJ 

_3jJ £_ a AjUuL-JJ Ifl 1» AJ La-a A_>jl£ ^1^51 j A_Ljla dll jJjoj A. Aft'iCQMCi (J^m CjISjJ 

ill ^ y' j-o \ _ 1 g i Ijjj t 

jj al ^j_a j . dil Aiilail j 4 1 ^.IijLca. j 1 ^ ~n J ^jjll (JjIjjlII j ki *} ^Li^a Jjj^.1 

4_AA,l^fl j* <j* 4-pL*Jl AjI a % 1 jjjl (jl J jV I JaJI AijlAa ^j-o 4 jAa^04 

Lycaenidae a—IjIc diULaji ^ ^lajj t(Phoridae) Apocephalus O* ^ .?b^ 

^ii (jl (j-° j)-a lilljAj . l^J (J-iiil AjIc.^) i _LU,»:J LljlAiilail \ Ai_la AjI a % i 

J__S Jjj-u _J . Aphidiinac aIjIc. <." \^\ I'lLljaK AJajujljj L5 \c^ JiLxill A^j ^Ac- jj jj 

Ia JJC* (j-o Ajjlj.ic. (j^^ tJ- 4 ^ ^Ijjl (jAi j idlljjuo^Jl JjJa Aj£.li AjLa^. ^Ijjl 

_lj (j« i^jjc-Vlj tAjUfll^ll Aatiik.ill pi^ 5 -^ v—1 ^ n> l fll'^A'ij 

Formica > (j — ^ J — ^1 ■ J&iaull A^j qa (JaJI ^1 jj ^jn ^ ^jV \^A\ j>. qj i Aji 

a— 1 jS^jj iCinara spp. <>JJ lIi!ja u^ ^jc. (Braeonidae) Xenostignrus hifasciatus JjiUl 

.(Jjiililj (jjdl ^Jjj Ll<fll^ IjjLa-: jIu jl 1 >>ljl 


L A 1 nj LflA^ .LuS Cil jlj&Plll p li- 


il ^j| l -.-a5> tLjl *»)jiliA]l jjO tCljl jjoLiJl j-o IajJX^ c CjLIAM ^>1 

> 

iA -\\y)J\ AjjLdiC, C^UiiiUl j^ ^j^C. . 1^-4 jy g 1 aoljll j-o Ac-i JUILi 

jj_£j ♦ CjL^ jl<ull AjLh^. ( jJaxJ La-a A^Jwuj AjJ^jSj Ajlilaj ^ ^ j.^wall j (jjl jll 

i'll al^ll jj__£j ^gk Aji j-o ILi t^.1 aVO J51 AjUm aJI t 

jjjlj-i—II jj^j .Aa-aL^ Ajj^Ja A3j-i CjVLaJl AjjS-u t A jiafU A.)^ jlll 


rc^i 



j JJbdi jUm) 


1—j—ic. VfrjM —J^v jjfihj l LaLaj <c- jJLq Chrysididae AjoIjII 

t * 

djL-JijJ iA djflti jjc. ^ yic t_g^^ilj c^Jjl-*-il gJA ^jl JjJCp . ujLu* jiLJlj 

.Ujl■ >jjjlj^il dilj] ik-ia <jIa^£ 1 ^-aj^ (J-axj LiAj 5jjljijV^ jjiAjil! 


^—Ja —ij j—c. j'liJl ( ^Liiiil aJI Braconidae dchneumonidae aX^ CjULiia lU* 1 +.uj 

^ J (j_* W dlljj iA>Jj*a UJ^ V O^lc. (jSl iL^JXjoAj /jUjuVI Ji* nij .19 . CIjIa* jIlLd) 

jj c. cIjj—< i Ijauj l 1 uI$ l*jl •iliac* j tllLlAj tlix 4 >dj^ il Mutilidae aJjIc. jl^al 

dj|—jljaln {_)—* .' AVA ^lc lA^jLaxjjjjj c-I-jjI ^aLLu^ll jI^sI X* 

a —IjUJI ^ jljal lilllaj L&£ tUjUiljJ Aic 4 -ajij Braconidae dchneumonidae ^^Lc. 

break l$jl - & * j <—&L^. jj jj <Ljla jl i. dK« Ichneumon idae ^JjSM 

> 

i_ilij ^ embedded off 

4 jaI j jl j SI iLjlc (AjjIjJ i-uVI (J^Sal laSI £-1 4-t-aLifc A a. ■--. 1 J nJjLiLila]! jA -XjJC j^Su 

j_ a C. IJ (&1 _SL^aSI) 4_-ajIaaSI (j——a Lc. i-** ’Sjbaldl aAA JA SaS ,1 jjAA li^l LijjjJ ^lllLaJj 

l" 1 S .;• T 'j a Ldl jA S^l j 4c- yLu jjaII ^yj_jl]l jj j jiil j< 4i*v j ( (JIaaSI iJaLui 

lc ji j^c- jy\ (_)5aI j (Braconidae 4 ljlc) Braconinae Ca^aI 4 jlAj]I tdlj ^ } 

iIaaAuj _aj 4 ajLiaa ^Ia^.1 CjLoaIjlSIj ijjil! LaIaj 4 j il .^uaH iljaVl -Ic-jAi jj^Vl 

_3j t4ljl«JS (jAij (jA CjaUIc. adj ^ ia*j ^jill ^jjjjll IaA (_)Alj jjl IjiA ^ja j&j \j 

4—SjIc CjI— lit j3j t(Neuroptera) Mantispidae 4—ljlc j—a ^j-JiLdl ^1 ^ 4 alt ^a £-l^jl 
Lamiinae 4 —SjIc. Ca— aj <j—a 1 _ i > i-%S I cj| jlL». (jailii. ljIc. 1 i(Lepidoptera) Amatidae 
Ichneumonidae 4iilc CjULilb ^ jsaJ JL 4Aijli1 ^ISIaaII ei* Jua jl Jajj (Cerambycidae) 

• A cs^'-S 

jj ^ La ojlc , aJjaaaII jja^AAjl Cj'-iLiia ^3 4ajLaa1] LaLaj 4 a . aI jtl i\l a II ^4At i dJuA 

c.1 c-la_j*A 4 i^j*il cjlj ^jAiljjllj (J^aJI cJkJfiVij (»^LgA jjlll Conopidae 4 iilc. diLJjiia 
^*1 a 11 4lj|cj ci^ila jij J SaI y\tl Ia^ u£]1aA j^4 U l^alJj ^)4jljjilj ^ai 4-^-jI Laa 

ijajI j aSI j 11 g itjtjiUj j il ^aSI j .j.. i 4 L ^ a '*i —rA i ' aI La »1£UaLI ^jLaj ^aa! jA 

^_a 4 jLolu Leucospidae 4i!iu«J 4 ajIaS 1 jjjljjil jA JjIs a^c. dSLia -t^j^ JiLajj ( _ s HSt Igil .ujiLa j 

4 jjlc. CjIj^as. jli tdiLS .Aculeate Hymenoptera 4 jlaa^UI 4 -> S>Vl CiLuLic. jA IgJjl^c. 
j>—jl J—a 'ia aS I jA djix dchneumonidae iljlc jA jA 4jUioi Cerambycidae 




(jl 9 —Ij (JjLaJl ^_ya ojAJ ^)j£! jA j ilijL&A <JjSj (j' (j-o ^>i£l ^ j, I *■ **> S/1 TrHj-ajll _jA J3^j^ 

.L*-a 4^jl ^51 j (j^lil £jjjJJ OijjJJ (j' ^UHj 4_lc.lill <■ “ ll t oQiflrtll 

<jjjc.^>J 1 ^aUdll i jA ULIjc. ^\y\ LaLaj AjLOj Lebia L>* ^ijjl OJojI liiLiA 

jc. ^ a'<a \ J ^—It * —jj-iii I jJij ^iS/l d$j JjIjlII <s am iij (Hallicinae) 


S-ila- 


(jlj ' ^ * d]L-wVI ^ ^ oj^jill ^.IjlI Ajj^£.^>dl ^i3l- r% ll i. 1 '~>Hi < ^ il -■> j- Q^ 1 1 ^jl v an j j . CjL—j 'tfld l 

4_Jlc. Chrysomelidae “*_tie. j_. AjjI^LuVI (js** j <IjIaajI jjA IgjLJjiia 

[ ^jii\'\ <_j>a 4> i^ 1. ux LjaJ ^a3liidl eA ^Ic. jJ«)Vij ^jjS l^jl A^j.H Aj.< uJ 1 

jjjj—HI —Ml (_jJc. I_u3jl aILoVI (ja AjSla-a diN i i <d j^jll j (Carabidae) Lebislina 

jLsdf asI i(Cerambycidae) Phoracantha <_>^ j* jjj d. JjiUlj JjUJI jjj 

^ ■ -<o LaLoJ liliH ^9 ^Ic- 4j£ljj 4^_)t3 -iaj!^)d Clllj tLdl^Uu! ^9 

u-n i Vi l Si l>^ o' -Braconldae <111*1 <*jIH]I JSVI ^ylc. ^UaJ £jj' 

4^jlill dV%Ti 1.1-^.V 1 oAA ^^-69 . jdVI ^jC <1 a^)j-a-a]l 4_i:_^IJl (■“lUn'iN 

4 jy& <jjda ^ ^‘i‘i -i9 ^ajl^xall ^luu^Ji \ <aJUJ tCjl» (, t nmjJ O^L^. Jj-a 

j) A L—^ ^J__i^ ^.>*1 ^\i 0^^3 .4-101^1*11 ^Hil 

jl J jIc- 4ol0 j —Hi-* jl Jjila Camouflage LaSic, 4-uj^ill Sl£La-Jl Oi w"i 

CllV^- V 0^ tc^il h^qaII ( jaj ‘O-j^Oill 4jjl>4AU 4 ^aV 1 <ilLiA -iic- Aj-uJ^a 

, (Jj \ il li L>\ l /ja i 4^i \ 

o j. jlaa djLi^lc. lchneumonidae illlc. CjOLaL 4_L-al^ 4i^ij tdiULilall ^ 

j^ia-ull £jJaj 4J1 jLacl 1 ^ W‘) j\ 4-Aall .lie La! t Ia Vt* uj Oj^ LS^ 

[_ O-aJ a ^1 *a 11 ^a 4143! ^>la! ^9 c.\ 1-od) aAjL *_11 cilL 4 jj!^SajjV! c - jl jl ;^L\1 J^>c. ^3 

j! 1 —ij— 'm^W Qw y"\ l^jl ^yA djL-ial O^V' ^ILa ^^jSL} tel dlLa^Lill oOb <iOa J 

I—)'-*J ^ ( *oJaj 4jl dll o djULikll L)jS La LJLc- ■ l-j .o m %, <^jA d '' f- l Ha lAiaj ^ddi 

4^J! jIaC. 1 dlfijll IHa ^ c^anl! ^daj 4 jLiC. c-Lul < jlaiJ 4_j3jx-o 4ijjJa31 

.3l_oI d ^Laj 4 JI expandable aiAdOU iLUi! 

n-ftou—J I- Alii 4<Jjl*Jl J^Oij f^jyjj (jl 0^: jlw nUitiVI jj9 L$ ic. ^Ldxull dll^jJI 

dj ljLfl W J1 jn»J ;** l~k n . ^j>ijdl 4JI ^oJa_^ iS O' ^ ~ LJ ^~ 

Lh° J^iilil 'Ob jnnj A9j 4 JjIU <iljjl Lg.lil^C- j_jc 



yJjUJI JjUJI jUHI 


frinnll wUUilfl JiUJl ju^l^ d$Lw — X 
Host Selection Behavior for Egg Parasitoids 

^ 3 J^aILi 4jjo 4] j\ l-i*i.a 4_pl j-i-v 4_ilik tgjl ^^lc- A JaiJ ^ja jjlj 

1 ^ jlj t a ) 4 ^La-a ^ fcj t^.'uKll jaiII £.1j -lit l.fl.^1 4-^.1 -k 11 j^l 4ij^o 

tc-i <^11 J—4-<a 4 —a JUl—ujl —a djl^aUfcJl £-*Jaj .chorion jl jjj^jjfiJlj 

4 j"iLll ]1 4 _% .h)V ) j^.lj LiaiJJJL^J jj£j *i 9 jl 44 jjoll ^T K*>i jj 3 j < 4 _)j 4 ll ^T 1*1 *il JixJ J t J J 

egg J—^ —3 J singly 1 —jJ j9 (^k^I £-^jj ‘Orius spp. jU jVl jj J ^jill lS^ 0 

.4jIa^ 11 Aix^a')/ jIjaj 11 JJC. j\ U1*a jj^J -i3j imaSSeS 

Ig-ljl j*J aLUII 4jbaUll ^\ jj^l j^> djl j*ti^ll ^jJaAJ JaJ J jajjj ^kLgJ <^211 CjLiliilall jil*J 

i£ll—i^j ,i—kia j—j jac- j£L*j jA 4ak, JiJalall jjlall jl idiobionis 

"“iLftfc l 1 ji 4ilill Cjuijilail j>A j)JLLii-uL>_J jiic- JA^A 
^lill vJjl_iiiila]| Jja^ 4 jjljC. IgJ 4_*jlSll JllLiLilall ^.Lgjj 4_C.^ a-v A ^ ^ 


jljal —j CA _ajJI ftjiA ^jiij 4Jl*Jl .(herbivorous larvae 4aJLt*Jl ilaljJLiJI Olijj 

CjLAliiall dJA jl Ia£ . JjL*jl jO 4ia*J ^ Jjiial) l^ jlc. A aI * j JjIa jaJ_)a£ ?rl^iJj 

. 1$ )lc jilaHll JIa 4jaiHil jl jaaIL Igi ^ IaauII ^JOj (lAjJ.lkj| l^ljl jC. JoAJ 


4J^ 


Jl ^)4C.J 4 ^jjc* L “ ^ ^ yt ^ J :4jjlill 4 a^v a1\ T 


4_J<i i n tj] j^‘i.g 11 ^)4C- 4 jJaulSI /jjj i^llj LS^-3 j JllLiIiLla 

_*J1 ji ^jJaOiSl JLllAAla jjli (J)fliall ^ jl^ail ^jji 41il3 4.^^ 4 _L<j ^ \x uj j\ 

. (Jjlxll 4 jLgC- 1^)j, iS 4_^.l jJ l ^a : uJl JllLiLiaJa 4_i_^aLi» 

tg_J 4jj^)^>a]l (jl j 4_*j^iui JjI ^piji jl \—jjA l * ^ijl 

(_^ia_?u .4jljt-il jjl eJA jlj tSJJik-o 4jnW 4_ %^qj l jj^SSi oj^l-a. 

j—Aill jjf. c.VJ ljI 4jjIj Ly^i JaJ^ 4iUaJlj ^iljill jIjaII jlj c^I a I x ]! 

lJuj U-iia. 4_j, >i^o\l oiA t _ 5 ^C- j n <-a c-La!*JI jjo ^ kJijdl ^ n'r> 11 

Eulophidae 5—iul*! ^Ull Edovum putleri jAiall J dLill VL?-^ V Lajj JH<dl 

^ lijj (JuftJall Jjja jl Sjilc. ^>*jiil ^.aiiLiJl aIjIc ^UaJJ Jilalll JjJoAj \ 

j_4 ^ d jAliail auA J nn l * jnjl ,4jjt_U j_^J ( j^iaJI ^JiLj i^y^i LS^ 

4_Ja_nil j_^1J 'JjlaJl 4J^)J ^ juS^ll j-ojll ^5 4 jjIj*JI jl ^a] 1 jliiLujj ^Jali 

. j^JjljJl r^jqiii] <." i v^^>. ^uclUJ 4 i ^ ^ \\ l 





A dLLib ^ Jjlxll jLiil 4^1 jj ^j!\ dLa^jJl 

Challenges regarding host selection by egg parasitoids 

dil_ A 'yl y dLj3^j]l ^j-o 0^3^ **^ c ’ <jl jfrkj fjl LiA -oil ,J*J 

— (JjLslII jL£d]j dlaJI AjC A doji 


jdaj^J Igdjj^) V >" lj^kJ ^3 l^. 6 ^ /jl ^ 


.dS^ll dUliilal] JjL*£ dl j 11 ^jdxij cO^k. ^jda% u — Y 

^2 y~ Y < jjj £-jl^j ^ 1-1> &^))wi^ AjfcjjJaJl ^3 ^Anil l^-iS 3^.1 jii ^jJI S jaiil ^jl — V 

^jj£j t^lxll ^ dJj lg-1 ^^^1 <dli i*_£ j2±)l\ dl^)tu-kll tdl j/u%" |j^M.i 

. 4j\jlU 63j3^-q <JLilIrall ^3 ^jdAlil ^3jj S^Jo9 

A -rj^fLl ^)d jl d&j <jC- V dl tti -fc 11 's\\ i (jl dld^jll Ayx d^^-Lal ~t 

iA _jliil _ ^-a A _ la AiduJl jl Aj A /iy‘i j^aII ^ofi-v A\ £jl j^ll j D^jjUddl jl j-a]\ <u& jjj 

.ilia j^lald jl ^iaVlj Aj jUlo 

A _ nj Aiix >q dljAjj 'dc- j > - V <jl3 dl ^pd*a ^jjC. 1 J ^dajjll ^ >L <jV Ijiaj -O 

. I j jl rj . ^ijii ^3 CjIjj_^J1 jl aliU^i!! t- - * '1 jla l> \ J,< V- 1 . .1 y\ j 

A _i jl 4__ilc, AiiLjj 4Jjj 3 ,_jjx-) ^ 1^* 0^ ‘i-J_,'****■'1 4djle. w .>*j'1 oU^Lj 'V- ^.A-v — *l 

3_)-jl IVia ^Jje. jl ^a ttjjl It IaII ?*il ( _ Ujj‘l ^Jjju ^ JjJ Lc-a Lo^ila j^J 

iL—J jj 4 —! external examination jlaJI (j^ 1 ^ U^J lP) 

. L >o : u!l ill 4_kJjj internal examination ( __ s -l^iaJI ^ yaa - i ll jU uni.iVI 1 

-j]l djl^ki-iJI IgJjl JC. ^34-li 4-]Jiu*tll LliUlliUI olfl^La Ajjju-a aljjj — V 

t*J—tj ^L-o jjJaiillj ^jl Jjl\ ia'illi.J ( _ 5 J1 ^jX jj La-a iijliill A n>A.ajVI Jilj \ ■ >■; i ^ ■ X'i 


J—jila ail—]j 4^al . (_JjLxll > 1 ’. ' ij^jt-aaa La^a ^jLull ^LstlL) A . ^. Lvl l 

Jjikll . Wi»; la IJlc. lliia. 4^£lill ijlii ^yk. JikLJl Biosterus ( Optus ) sp. cl jac-^Ai ^nl l 

J—la jaaj—ill £-uaaj (jl^a ^ic. (JV jilaal! [_J_)i.l ijil^j ^lAiial j^lc. <1 jLil1 Jjj_«_j11 ^3 

jl—aill ( aj—l*ll a —j£U11 4—jUa ijj'ul 4£ JL (jail marking pheromone ^hn Sl dili^ajj^ 
J )—^1 alllij jl ^glliVl j^>a3J 4 ln.*.al aJ ^^^.1 a^a ^ o . u l'l ^juaj ^jliil lg_i jjja ^all 

.^-auSllall 


nr 



_j JjUJI jLili) 

\ —>1JJ J I ^jic- j o jjj£ CiLj^j j diljjxj-a 4-^.1 jj (jJa.nl! dilririHa (jl ^u.>Tn Lm 

4_da__u]l dlL—jJuflla ^Lal ^ dll jldkJI ^Ja jj . A til'd l^jic. t_ liii'V) j 

— t^Aj l^ljl^xl dc. 

*®>»j t>° j' 

. (JjluJI jai L- fi3jj j! ^p. jj '• 

.Jala ijjii. (JjIjC. (_>>iu]l £jJajj : 15115 

. jdll < ^9 (JJiiflJ J- 

Jjfthll AXal£Jl jjC- jl^laSf! J-*J £lJ^VI :V j! 

_J-ol 11 ^-Vai-a (jJaJJ ^k 1 g \flJa i -UC. (jJa.nl! d ll ji nt J jl jkll j* 
ls —k circumstantial evidence <^-Ak JJj V 4Jl jlj ,<Ll£ll jj£ U jljkl jdi j* 
j J ^ diki! jjj (_Jklai] 4*Lal£Jl jJC> J>Vi jaj ^^3 *r\ 1 jli LajxC .OjALlall ok 

_.ifijj ^j..l m -s-Nf 1 ^k ajki! 4akljil dilkikl! dllfjJ lS-1 l (Ja jA jVl aII (J1j**i11j . A3 Jill 

A knJl (*_ijLad)lj (JjSJjIIj j-a^All j ya _IJ j*i JljxJI Ik .?Jjl*Jl jJnnl ^kl-lll £-*Jajll 

. dky i j iiSUii 



A Oviposit only in young hosu. 

D. Delay (Hop) hoil development. 
C Speed up iLs own development. 

OR 


Host egg D, Fail to develop. 



.i Vinson jj- u ‘j^J l^-Ujc- 5&L« -up A-Jadi dLLila ,»L»i kjjLd) dljLiJl (IT:*) Jid 

-n£ 





Delay host development JjUI jju jjib :LuU 

oj_ Is oS\ _ jjj JjUI eliajjj (Jjilalt ^Lj3 ^jA LjA Uaa*. 

—j ij —ic« Jilalall Telertomvs heliothidis J^ 3 ^ -^j ♦ el-iili <J jV'nJ 

(jl (c>^—^ <j*43 l>* dilr-Lii ^ (Jj 5 icLu *\T jac. Heliothis virescens 

J_^lj (J—jiUl j—aj icLm *\ « ^5 oAa! ClLial J9 A i >ij \ yaj 3 jj3 

<jj__£j ^ 3 * Ls^aCj tLal^)A.j£jj3ll J^ila ' >^jl ojkA Ui£Ij . (JjIjlII 4jJajJ 

. o^u^aiJl ^Alli djlj ^_9 La.^_.Ja ^ 

Oviposition in young host eggs Jaia JikUl :lSJli 

A^AjY v£lljj ATu.^tw ^ diLiLfllall (Ju-iaij ilLaJI oA& ^k 

U-iLaujljj J oJ O tilljA tAjjJa^ill oJlA ^9 ,A_Lol£JI ^C. Ia^I jial ^aaI Ci_i9^JI j A . 

£- Je> y jA LaS iai3 jax\\ iLyAa. (JjIjlII ^a-ul CjULiiall . iTi Ji3 4 a Vi A. ^ 

•( £: °) 

1 JaVI iJaUI Jjihalj Jil j*Jl JS <LUu (\ 

4 - jLsC- JllLi CjlaLiiall j»U 4UUI (jj^jlall JUklS JUi.YI IU JU C.U*1I jji jJS Jjiu 

oophage parasitoids ^ oLLila jl clmjl Jill CiUjjJI qmj dU .JjUI jc. d'l-UI 
(jJay—Jl (_>ia3jj Trichogramma evanescens JUall jl -~kj > " n\ < *- i -i=>_jil Jjjja. (_>ajjll J*Uj 
L^U lj jjjUl ^jaiJ A -y y ‘i A^ojjII j»ljSj J£ji jji-jll ,j^aS^)3l ^11 j -^ijU j>JJsall 

Heliothis o j*j (j-=>J—; jl . 1 > j Ua—.-I . JjJaUI (_jjjill JSUI jc. J£UI jj*j 

J—iLjll Telenomus heliothidis J—Uall Aj.LIs Us US JSUI ^ju-al US virescens 

<_>jjj—ill 4^oc>.l^o ( _Jc. (Mymaridae) Palasson lamcerei JUall a jJS ^ac. j' Uajl .U 

4 ln.nl Jfl la ill 'U^lilll 0 jiflll SaLlj J jjaji .S^JislI 4 . j-> ojlj j] LljLluI ^ ji 4 IVi ■ I ^ i Vai l 

^ U 3 ^) o- 3 ^ 4iilaj iic. (Trichogrammatidae) Uscana Iciriophaga JUall 

ij^asJl Jj*j asj .^yUl ^ 4^UJi 4 < J b u l l ojU jU jjill injLUl l_ (Bruchidae <dSU. 

^uajj 4 T ia.m 3 jl jjjj t” lit (»jUI (jiUI 1J ic. oJji.jjdl diU^ jjjSII JaUi jiilll ^Jl Uul 
fjs —ill L _jimll jji uUkU C_ili_^jjAll JS Jj Nezara viridula 4U1I a j.U 

il l /* .^1 j 4dl a*_lj Jilajll JjS ^yiaS Jl ^ ~~' ' i ^3 jjall . ■ ** il <1 to 1^11 4jualU| Ua . " i \l C 





C. \ Yil —si oJjUa Al ja jl Jj^L-iSi-La dlli^)J j\ ( aLuoU^V j ^ 

.(Jjlxll AoJssjj (jiaJjJi £jJaj AJV _^.l (J-iila 


juoJl <.*kj JiUJl <jG f Lui (j^ui] ohijflM AiHi-ill ohyui jiwiV) jwa jj : (t: ® 


4 jSjilSjatl 

AjttjjljluiVl 

1-illc- 1-lAj jiaiill ^ja jflfll ^<ut]i ^jj AJl^Jl o^A ^9 

: J) ^ 

. <Jjl*Jl ^jl j j ^^3 ^jia]! — ^ 

. JjIjlII Lff * : nlail <J£-uJl jjajII — T 

, A U i iiail C i\ Bi ^ill ^9 V 

(J>—£• ^_li l !^ 13 ililyiljaft ^3 

ji—ii^yi j ji jUj^yi Cjjfi) ji^i^yi 

.I^jauII £*Jaj aJI) ^LxUl 

(jiu—Jl J_S 4 JjLLi ( \ 

UaA LjJ-a 

( 

j_jl ^—Sil .^ic- phoretic s-^j j-^L*-q (Jjiiall ^ u^i; —) 

-JjL*J 1 

jf\ ^_ ±i\ a ^ v M^*> 1 ~~Y 

. * A 2 ^\\ CjU yA o^)iiS t nVuiil jl (JjIjiII 

4 i±»ji jjix!l 4lili» (r 

Lis 

^~v \ y ajj ^ l 

c^UJI 

q\ _jjl J_jlxll (j-* oj^l-all -il j«*ll JI 1 nVuai —) 

J_jI*JIj AfluOUj Ajj_)*Ji jl jjl JL» (jJadl £jJa ) 

J_A1 j\ (J Jlfi J l*-a i _^3Lull J5I ^1 jLuIl 

• o^ 

J_jIhJI (Jr —a j-Xt-aj ’V> ^jll jIjaII (Jiiiali t “T 

(J_jlxll ^ _jjl J_i9 jji j_uiull "^S 1 J 1 cLiil 

{ J—C> t'l'vn — 1^_J 

j 

^.' kJ.W Jj\jJl 

| 


(^ ^ A tVinson 
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4 '-v ^ I j ‘ A -v frl < a \l 


Locating young host eggs only iaiS ijAadl JjUJl <j-axi <UjU-» (T 


— :" i t j"'. Ji oAc. ^ ^ ; j Ajlii] A-ull -*3 A oiiA j 


presence before host (ambush strategy) Aja^jI J^A) 4 >*j -i 

phoretic Aijiio ji Jjia)) £ _ J ja) - S 


^ya j A-l^J JiUi -Lu-oj ajj ^ilLiA ^jl ^)tSAj 


It. II 


a— al£ Cjj .evolution of phoresy <J 1 —sajVL) o_^lli sjAUia 

JjJ—*j <^lj juu t ^ « V ^.Ic. Warner d* l^jc jjjaj ^ lj* J jY phoresie 

a — aKj .^'i‘(YV — c Howard A-kJ*i phoresy ^j ■ Ail a_i jA^y\ A_iH phoresie A^aK 

(_pa^>xJ t_S I ajljoiaJl ^wa*J < “ J ^ .j di-a J ^waa-l JUjjl pllOreSV 


. 4 tlt~_ WtV 


Trichogrammatidae aLIc. dj'uLila 'ojAiyi a^j) a >; -J ^11 AllaVl (_> aja*)I ^ 

Mantibaria manticida J—jiUI Alla. ^ ijllall i _ s ic. -Scelionidae aJjIc. CjI jLsVi cildSj 
cs—e>“j— 5 j^- aLUuo Jjikll ^jiij i Mantis religiose > l? jA!1 <_>uj3 o^i JA kiJ I 

j jAji Jl (Jjilall Jjl (Jilii liAj A d-ac- Joj Ji. Ia^A Jjj j sjji Jc. ._j Jl j 

?r j ~>’i jil Cjl JJYI i_u3»J Jc- i _ oa (jJI Ju' 1 ^Ijaa djUJ .jdl 

^Jl ^'■. JiLu ia^eiil_Lo dl ,(jl£^iil IaA ' j ■ ■■ a' 1 - 1 Ajtlaaaj ^yju^a ^ r_ya 

J-^ jAiUI ^n\ ^j£l> A4C j <^!i3V A-AxjjIH11 A 

0 wajJI jLoJ^j ^iC-j A-ilr- (J a Ini Vi ^^3 (J ijr-^ ^ WJ 

j_^ic ^ ^ jjJa nV ^^ Jq la!ill CliLn^l J13 (Jjaiall 0^?^ 

J_a^J 4^11^ <ii£ ^^0 JuiLlai) ^u\ < ^jJaaui3 L>°-^ 

1—gijlc' djUV 4 V ; iV S^-IjIaII da) j ;^V j^ic' Telenomus u^ 1 JjUI 


.Axdj ^Jc. (Jiklll ^ ^ Lymantridac ^ 

—: dLil jill grasshopper (jljjV) dLLUao ^>du ^Ic. JaKlV d ^ Ljoji 

dl—LUaj 4—IL^. —a -Scelionidae aIjIc- dldiala jl Lai jlll dULUa J43 ^ 

J—*Jj A rd kVL ^allj dLail^ill ilL^. ^3 Lai tjjjaJl 4 aU\is^ Jjj.aLiV ^dl ^idiL ‘-jlJjVl 
4 —jl Aj£I^11 Jjalnll ali^Lo ^jc. dj^Ljl^ L>c4 J^lill ^jl J 
J 4 Jlildl ^^Ic. dkj -Scelionidae aJjIc- ddlj^llj jjjlilll ^ cd 4 JjLlIL 


nv 



_ (jijUJI JjUil jUiij 

Tussock a —Ll^s jj£a iiJJjSj Telenomus euproclidis Jjii-ill Jjikll isobutyrate SaLa 
Podisus a —LU ^ut —1=>JI j j .—jl aa,j La=J -l o^aT) ^jjll c.lji*JI dAjjU moth 

(E) -Z-hexenal, x terpineoi, linaloal, terpinen, phenyl j—« -Lj_LLa jAj wiaculivenlris 
J—a—=^_At . Telenomus calvis jiil £y* (<-jS 1 jli) «' l J jii-iN LaUi salcohol 

pj Nymphalidae itlc. j* y£a ^Jc. (Trichograinmatidae) Xemfenus sp. 

Sa'_ a IAa ^£all j^jL ajjaj jA j£Jj AjIac. * Lil ^1 t-illa a*j 

ydl ■ ala. ]| j^Aj_yil] diLAjiUt iljljl l,W n jl ilill jA , ^ jl jjli L-ia^n 1 A-LLa. 

ji L^a_i *^jl jail AjLuc. pljjl (Jaru Vjl j£all jl£ I jli 

/ j - t l ^ t *' i l_ih a (J£l1 A*a lc- 4 jQ ■ <■ ** i ■ u J Q*i \ ^ 1 \ S^ajjIji.^1 4 \\ ^r. ^jl l*iA> 

Clausen tL^aj! CjIjV ambush lUc- ^ 

^ l jli t** ^ W - > ^_lc l) J) L ^ ^ A 11 ' i"* \ r's. djM aJuLs jj t ( MY l ^Ic. 

J_iJj kw-ilauall jl i alii jo!\ ^luy j-oj 

Ly*£i lE^° ^>>>j ^jL£1 

Aphoretic j\ jjC yiji jijia _ T 

a__hiUll ^iil (_ n>1,ia~i jl i _ s & ambush strategy jj^'l vlLad 5jjlill <jju 

JjLsJI ^huj W^! t—i y*i 

'i aui j La ULL L^jSdj aphoretic AJ_jai<o djlLLilal! ^aA j_^j V ^ j aI^aII 

‘"i a --j ij^A |_jjilj ajc jaII [jI£aJI ^ ^JiHil I^>£ja i_jAaja u .ah j ^ajjjs Jl ji J i»J i _Lc- 

< lilc. j Scelionidae <—Jjlc CjI— jhiHl a ELaVl j « aja*JI <JLia ^Jajj ^jl jSlI Aja 

L ysM ^ylc. JaiiLdl Telenomus remits JjaUI jl aa-j t JUJI .Trichogramniatidae 

(jlal — a ^Ic. ^ jv\ «] ' (^LiVl jiaj Aaljj ^AiiilAA ^1 (_iavjj Spodoptera frugiperda »j-ia. 
ja— il jl a—Lila—S .(Z)-9-dodecene-l- oi-acetate SaLj (Z)-9-tetradecene-l- ol-acetate 

A U ■ jI Jl 4_ IaLla Clljlll ^yic jl jL (jila Jjlail j^A aa*2- Jiiajj Jjihall 

j^>i ii JJLa ^jusILLjaajI I JjS ^y3 a 11» all j a L.'i ill jl ^jl jl JjLdl j ,L a di'ujA .’’)' ...-iV '.. —c 

^yAA_jw j ^—a j J_axa al yA l j~A aljAaii aLs jl i^lia ajo i**ij 1 aij .alkali a .\^} jAbiA 

. oil ^aajjj ^jljjll ajIac. aa%Ail jlS-dl jialjjj L^JI > jj (JaiUi jli ^yllilLj 
A _jlajj jr jljail ■^aLac. ^LjI Ahjj o^^Ija (JjiaJI ^il ,_jala ai ^jJajJI C iljhak ^jtrn; jl Ljayl j£a 

. AjIc- (Jilaall jyA C3 V jl ^ yjo jaiII (JAaiJI jli ^yiUljj jJasjj]! (J-aa } 


riA 


Aaa.a -v < a \\ 


only locate young host egg -kia djjiaJI JjUJI (v) 

li^jJjj . jaxII jiiu-a AjLslU oJAa ^^Ic. -laAi jjflKH ^^ijl -i d*) aJI^JI oiA ^2 

A j^^lllj 1 "i _L 1 , A-il.ft.nJl jjAl^jJI jA Ifl-llc* ^jaJj l-la* AjJUL^a j^L) A ^ u l _J-LojV I O^A jl^ 

, a tic, 'ollu aIaIxaII jl ajjLJI ^ 3 ^-^ ^ Trichogramma sp. J^iUl i^Laa jl AdlS^I 

<_pal—A^.Vl j* Ac-ja^aj ^hydrocarbons J1 >Lj^jj£ j jJaa ^ A_kJall ij^ll jl Jj 
LjJaLo^Vl (Ja£jU ^jUalll Ajj^taLk 2 I_^a]I aJA jA JjS/1 Ac- j ^ -v aII j^Su -Organic acids Ajj» ^**W 
Aj-mj—J j;*T- t JjS^li tiilli ^Ic-j A a ■ -dl ^ Ij^Lal Aj j\A o^jllajAll ^yc Aj^JaaII 

i- 1 ^Vsi jl (jjiiJI ^jt-i'i . /' Jlllljj l __paLia.Vl J] hydrocarbons 

^—ij hydrocarbons 4^ij j_£i Jj'i*JI jc d i n JI j IjL Ltj i-iuj ^ilc 

.£-iJa^]l d 1 ^ ^^2 -iaAfl o y* oJA j A_dlc, Ay 2 AjjjJaxII jaLa^-Vl 

Prey Selection and Prey Specificity jaAaaJl^iuujiJl jLii^ - l 


^wi—jl ^iJl j A-*AJ^all jldi.] jC. o^3j4a]I j A^AjalII HjIa^IxaII jl A_i2 tild V Laa 

Jlil_jl L*Ja__j1 A_-J ^AaaaJI jA j£Ll .AjJliljljflliiil jC- © jS^i-oll iilL> jC. ^Liifl Jill 

ij_JkiJI jl V] t .^-LVlail l ^A/dl j JjUJ! A-iiJa^jii! Jtl jl-^A.11 'j-oij ^jaj Aj^jaJI 

(Jill ia jiixdlj A ijlLa Aj j*iu^ 11 djLiLilallj A la.n^A jj^J jS j to j^VI 

aImj— jja Mantispa ableri £■ jiJI j^ ^^1 ja jl All jlj tAjjjiliJI 

dll jiaiJ! villi jl La£ .liA.'i 1 ^-la 1 jiaV jjAiall iilljj ^ijjlaAll l j . aj ^jboill (Jj£ ^9 

j_^ AD yv i JjLia ^ia-UiU jl j^J . djL>A jiLall ) £a 

j*^a—Jj ^ t <0*^1 o^jJlaJlj JliLull jA jA o^jjUaaA AojLiaJ^ ll y* AIajJ^Ja CIiI^a-laaJI j ^Vill 

ols^Lo ^!i j^j t ^jU.ujjV I Jajaj 


Habitat and prey location A-u*jjill Sli^Uj A^*u^ill jLuojJ ia,ujj o&U - \ 

j*-ifc<r\Ml j AjAj^all jUlij jc. o^i jLdl CjIa^LcaII ^2 jqjfi jSLiA jl A_i 9 tilji V Laa 

dll—jlii3-i11 ^ JjUI jLui.1 ^ AxjIaII djljJaiJIj aLaLuJI jl ^jIxaII jA j^lj .^^^1^11 
djl j la.%11 jl mi ^ jj^.1j Hagen j^-^A .diLujAiAll aJIa Ldajl AjjJliJI 
.djULikll ^LuJl ell jl^^k ^jVl JliLujjliAil IjI^aad ^2 a Ja» II 



(j-UIaj! JjUJI jLiij 


A -JjLco£ ^ \ j _ A ALadadi cues d^ ^XjjAa]! ^JA AC dA-m^’U a]1 ^a\ ^ A^LuU <j! ^jfLoJ 

CIjLuj jT^aH ^ya l^y!i£ ^jl ^ 6 \\\^ , ^Jl (Jki*Vil dsl^d^Jlj dlljldll ^ja <j-« o^jQald 

^j-oSi id] I * £“ y) Ujajl dlldt j . d)ljLii]l j jU J)V \ iiJ i . \ ) ^nS^uJ! <—jIjJ <J-d ^ JJ ^ 

jJaj —4 JIoj ^ali Oscullatoria (jd* diuLu ^ v 5 -^^ Bern id ion <_>d> O* ^jaLall 

v** <1 ^jJajo A->Ldi*-J ^Jc. dliA >. A^JLall dil^iik-iil Jj^l 3 ^lc- AuajJ^)3 


-iTi^j jj Dytiscidae aIjIc* j tNotonecddae aA-iLc- ^y^lid djl^jlLa jLo IaLjLxjJo jldlij -L*^ 

tilj>]_w ^_9 4_L)U.aft]l djlj dllj ^)JJU ^^^5 J£djj • ^.>u\*l(i]! ^Ja^-utiU i_ i W Vi l^jt 

—J J j] ;<JiaJ ^ vilij manipulating Jj!d dt <j^a bJc.U 

A k .j^pixdi i _y&\ — \\W £*! ^ (j* dsi*Jl |jli tilLiS . (JjdJl ^il djtujjiadJl (jua o^uS 1^1 ^c! ^ ^ s t>J 
kj ^ jl t-dki—jjill diljj.aj^lS tAjjldll dlLnjJiji (Jju) 4dLuu£ll djl jp^uftll ^ "i Vid v_l£Li*Jlj 

iA J^ 1 - 1 ^ 

si_d*j jl c.jU dAjjj^w. 1*1 ^ic. j^lsdl ^ AjiilSl d 

*£'— jVI Jc. j\ j\ m ‘lv \. ,i*y 1 <jJc» (JOl=wJl dl^\ /a" » .10 

AAjlj «.! c-LaU LS -^^ ^ <jl 9I jll (j Notonecta ojj^- 

;-U\j>.ii Lc£ ^■ tJ, ‘ v ^ djl^ixxlll Alaml djlj^ill iijJu \’\aW o ^ai-k-Jl 

lAsiLojcl I) ^JLo^pl Ja^ijsj (^jc- j^lilji^ A lliliil ^^lc- o-Lolln-^ t^_uij|^il J-coi^ 

^)„_ \jg \ j \\c, s^_a Jt ...a.'iil J l^juoji ^j3 iLlixa ^ ^^Jjujja Ajwii^aiAi) Lai 

L A K i) _ Lja _ jlj dj) j\j) ‘^yi iAjj^jJa_ 11 iSA^y"uu^ \ j tdj t,adailj 

(^j Jf t e~i jll A-jjlxaJ 4 ^ 11 d-ll ^Xj-!»1a] 1 AjsU^iiudl L-l^ljjt-ll ^, N ~V Lu l 4^Jl Ia1\ JxUjj dj \ ^Ajjix j l ^ 

\\. r. 1 ^ Ult ^ 5 -^'J djlj Aju^jlLdl vdls^jj]! . L^.idl jd 

La^ , f w. li (J^* Ui^ ^^ic- (jJ-3 tljbljll dllijj Jlo iAjLdajl di^j 

^j-<a jiiSl c-Vdl AjjUxuI dll j«dix>l Ldul Ajsi-ac. ^ Dy/WC/VJ <, t ijy'ud 

d_ 'll* ll djlS^jj LjAirddlj .Ao-JJjiJl A-i j J 

Q _jl^sl Aa. 1 Qj )n.» jjl Aja Aj^Ij A3^^]l 

A.ll (jl di—. a j-id <r> Adl^l^J djlS^^. Aj^_^-q |jl£-&II ^xiij ^ c-'JLlI (Jjdj y^j-S A-o'^ui) j 


rv. 





11 |La 4 4j«lSh-a |Jj ef\] o-lA ^jl ^_kJal ^11 y a Ajj-9 4&^)AiS jl^Crlj .laLjjj La £jlc 

. i_^La ^j£Lol ^3 a^9jj-aj 4 nLi:| ^LojjLa <Lkijj^)3 -L>33 l>< iLaj 

^lj__jj y^»» \— 3 t4. lg_L)lflJ jjS 4 i —u j^a^oAl Oli^ili ^Pk ill jjj*M (jl 

Aaaj j^>aj 1 a^3j ^ e Vi^Ll L ill ^il linear 4jLi-v.il a£^vJ1 y* yk j £i\ lIASjj 

y*j j A_9j I La .^»j^JAaU 4j£^>a 1I o^)j) \*nW ( ^9 OLliSl k-JJ&y ^)Jj>J j' La£ . I^j^ia^Lo ^jlj 

<LkiijLi-Jl Jijljjll 4jaU^)ill pliLl *jl ^ t Ppj -iA2 t viljiuill ^ J^jUdl ^JjLlll 

.^ialill O^aiitSkJl J 43^jil a j^i.a11 ^jjLaj 

l_A^jl_n^J ^_3 La\j OLu^juad] j-ull 3 ^I^VI l-ftV*i , v‘') Jjl LJajI (j5L»j 

^•Ij—J) y *—*j i Jlidl .microhabitat AiiiJI l$jialj*j '^jUaliijIj 

^.Lij-u (3-° Vjilb _>^>VI LoJuj 4canopies vLjIjLuJI yjjp- C _ylc* <—jI^uJI ^j! w u3Ll^. 

£ j—J j£j Laiu {jlal y-<dl Chrysoperla rufilabris L>^i ^ l-L^j <il]L£ tAjjall 

; _^ial^<Jlj JaLjjVI ^3 OliiLL^y I oLa y^ ^1 ^aII ^9 olj-kll LqLqj Li^-a C. CW71CQ 

4-u^jLkJI /i^U J1 ^ >nV 4 Vit-o 4u^.j]j^Ja ji (jjx-o £“ .jLft^V i-1^ 4-al^JI ^3^^ j^l 

Prey acceptance 'Lwjjja]! Jjj3 — Y 

oL A 1 . LaL| ^JlLj j I ^ »y<*tj /jl 4. jir_ c. i^J (4J1 ujj^ 3 L. fl Ja2£LJ ^jl lu 

^—a 1^. ^Uj lUIc yAj handling time 4 La*jj3 ^-o ^jLa-ail J^jLu l!i9j Cj^UI Cjl h^ Ji 
—« £—MJ j! ^^—q ^Lj ^Lajj ^Ll]! djLMijLLol'ii .diet broad ^xall 

^—2 yj) - 1 4-i^^iy3 j 4^i-v^\^ji.ia\1 y*3 L) -6 ^iljA . ^liL ^^-^1 

Jxj .4-oL^J 1 4-i^v.^l yti\ ^uxjj 4 4^j^ill l)>^ 

.!& yj—J jjl 4 dr, 4_ix>i-Li jiy-a jl l^j (J£jj^ ; iSil djLflj-o ^li 

iUll^lill yiyLa J^i3 /jU t Jlixall (^*-3 .4^oj^)il! oJiA ol^J LjLI ylo.-l 

^jl—s t^liL£ jjILj ^jl ^-toLl^i y-i* 

\ -*j2 (jl ^4_ul jAj^vll jl j-ftll j ^g_aJjS^) ^aII <. n^^jLll j i^i^L_ailj ^JjL^^II 

jl Io LujJ jl y±h iS^j 'juaxJ . 4^jj^iil oJA ya2y ji L-fl^xa JjI 

y^ *-} —3j 4 l^.la CjL-a^yjj ^]| -ijc. a^jLJa 4-LIj.qJ^ jl jl ' jJ-J -Iajjj 

. ^J^p-LaJl jJ4J jlj-c]i oLa 4_'1nl1 _iB ou-vi 



_ j JjUJI Jl£L\ 

Prey suitability 4a»£L^ — T 


Lai 4<ikjjLL«» j3 L$jlj ^<ui 4 jjI Jxil djL^Lu^yi 4 jr^^ Jj ^LlLj 

_a 4-algJl djliudll <_ja 4joU^>iil ^a. % ^U*J . A_Lujl_La JJC ^$3 ClL^Ui^Vt dUHj V <^11 <dl)j 

dllfl .n J jl _ a N I ^ .^JC- (j» <jJj3£U 4_i^>L-<a]| jJJlijj j 4-uiJ^)iil ^a j^IaJjI 4-ijlSLal -ij-laj 

^__lc, . (j^jSLaU <iijiillj 4_u*jjill 4ja.>L^ LaLfc l^)jJ » t >■ V*> 4-xjdJ^all 4 j1^UIj <Jak^)L^Jl 

J_£j 1 fl** ‘ -I ;j» lAAaJ jj 1,1a. AjAa-a ^*^1^)9 Cjlj (jjfij pLujua i (JLuJi (Jjxuj 

czlLuiJI l— t, 5 IL.ui t*\nfvi filial ^jII (j^ul^)iil (_j£c. ^Uaj 1 g*ilaln%l 

j) _j».Y'ij I j_ a .^l^jVl c> Iaac- ^11j j a! la. i s~\\ jj £_aJj lS^ j^a 

t**< oVV4J j 1 Lu 9 <4jj^a ^1 lIuLS 43Jj tl^jic. ^AjLLclII j jiaji Ljajl 4^^j^)ill A^LL-^a 

^_ a 4_4Xal£]l jJS. ^)ljiaVl ^jlaVloj A3 t4L<jl£]| a^Aa.11 ^)^iaj ^.k^LaJl ^jp. 1 g a,ij1 ^9 

C. slossouae j—•Jl a*jjI ^ jilSolij ^<u3l ^Laj jla t JILJ1 cr^* 5 a afca S as jl 

4- _ ^Aj <_j<o ^ JJ L5^ C ' Cjl^hii-kll j CjlfljJi (_jai ^AaUJ ^jl <■ _ iIWjj 

. (Paraprociphilus tesseilotus ) J>11 

^jL_3 ^(oO -Tift *11 4_kJaiid-a 4 jj1Lc. <a£ lIjIaJ AmAja ^aC ^>1 LllilS i jj 

J 1« 4jl_ui CjI jiilj Ajia-o jlr- AjJkijil ^ j/uuj -13 jl Lul^i 1 ^ j\& AjJsuII 3jj 

(_ji — *jj LoAic. 4 JIUI -survival tliillj reproduction ^litylj ^aill Jcjm 

_/ 1 ° J j Ia j-aJ ^ ]g-U Ajjj 4 u-jlj-ft ^JlC’ (jAl t^JA yi -1 L — jl Ija- i i ^jjl {JA JjAC- 

^ i<~- A l .. ■ qP f.\ jj.i.1 j Aj-liUll ^^3 C-iLw^piAil 4djVl^ll (w paju ^3 . A^lTiV 1 L^jf.l_a£ 

0 *itjii) SlaiU Allelochemicals ^LuL-ui^idyi jjJ 


AjjdiaJl diLujiLJl ^ a-'alu] ^ allelochemicals CjLuLui^^jlifyi 

Ajjljaj^ll signals CjljLiyi jli iA 11 nl-ill stimuli i—il^j'lall Jj AiUjaVW -l^-uil Jl Aa^jjlSVIj 

) J Cjl^)»-iL<dl t CA iJxa jOJ L La1Lc.j -1 j dr- L_i^)«jllj l j -till J] 4-llUjj sliiiLfl Ja^jijll La Ullc. 

-Synomes Aijliili diLjLaJlj CjUj^JVIj djL^ajjjill ^iaLa-« ciiDiLi 

J\ jCi,.. "^ 1 A-1C-! J ■ '' \ ■.,--. j\ diUcLa^ A_J Jil .\a 'J'cI i <-ill -_^]L y* j j-Jll ^„.,%"■. l i La aclc. 

JJ Jaill jJ<Aj lA^ajjill jl yA LjUaJiall jliJ C3 cliVLaJ! ,_>taju J Ajl VJ 4arrestment 





» i j 'Vi (jLutfuj <Lu-i j> 5 j^oLic l^j\ UUa dlljl^jl .^Ip aIj-oJI &AA 

1 fl ■v'tV*' ^ill 4jp13a1I Ljajl 4. 1»V) .(Jlfl'h *a\\ L^-Lo J4^l 4** 1C- lull ^JU-a ^^3 

•chemical ecology * **rt i nja i- a ll «UjL*j£ 11 Alnll ^ IjjA vJjUjjiiAil ^a 


,jjl£Vlj 4 j>L 


iJllLijajfiftrtll £ja AjAxI *LalA 4 ^jLj (j! 4__fij^xall 

il^Jp 4 ^Jj^xjJ1j I 3 L*\ jP ol£>La ^3 uLlLkJ^ji-aJl J 4*l)lj j-aj ju£ll ApLumJ .ALqISII ^iP IaJ^Uj 

till_i& t * i j~»- i-Laia (Jjlxll ^^Ip ^^Ip ( i'l ^ iiu’^lj (j£i 

^_3 4uo*_J^ill plilsl ^3 4«1 jIj^> 1 AiVliuV ^jAa^)P Laj 3^ .4-uU^ill oli^Lai ^jLuj^ 

, 4-t-u^Q-ftH CjI^ jjl£V^ J Cj* -^ac- 

4 llil “I 

Chrysopidae 0*31 ±**\ aIjIp 

—£j ^—111 d»LjjjLdl <J*Aa3l o* Chrysoperla carnea a*J jii*j 

C L_ail 4_j^^. tgjlAP ^Ip (J‘ L)*S'* IaA L«l 4^3 ^)j]1 <^3 1->A3 4-uj^jjLc 

, 4 jhm 11 ajAillj 

promote ^_j ^_ jIIj 4-iPliwa 4ajjjj^j 4 jLi*P SjAii A»jj| (J-oljS 4 _ iA-> Vi jjl 

4 ,., a\\ 4 __^,Ij| 4jLm \ 1 ajAii] Cjl^oi^Jl OjIjI ^k*uJ A^jj . ^jJa jj 4.j.*i4'\U ^jjLaP 

4*m j^ill oWvLq ^3 LcIa IaA djLil <-^ 431 Ia 1 t^jAajJil! Ajp Cjli^ai 

. ^j^jjJl l ** ^ * Q}^ A u.il s.rtJ l 4 _j i ill l ^ Aq \ A i 

(jl—ijjJjj^ ^ A*h\\ yt 4^*10II SjAjJI ^3 ^jl OjI^IjaII OjA^I 

^ _11 ^-*0 yAaJl ^jl Ai3 t jli JOJJ jlll jjAaSLkj-all ^jLlaoll <■ .1 j . 4 l. WII jlin^ 

liA J^ljS jjl Uiajl .indole acetaldehyde >*j ( j^aJ l Id* «.iO ^dlo 

tlerpenyl acetate unethyl eugenol J—la ,jj —fj CjldlaJ i. _n>u/i jl ^ju ^JiLdl 

,4_uij^>iM jLidil la^jj olilLaj la^tc. IgJ ^jjlj 4 ^jj CjII■ s.'U^l’ 1 od* J >caryophylline 

4 _A*ai—»il Sjj ill —Ij ^>*11 a*-jl djl^di-^ cjl^jl did! ^ • "A ' i ' l ' 

^-kin A '/ ■ ■’■' 'd'l llidU l 1 * il . \a 1.11 0 4 - ul y. l ^ 1^1 ^^. , ^. 111 ^~ill i _^_n_i r»- ^9 "r. 1 . ,'i 

rvr_ 



j JjlxJI jUHJ 


1-j-o lilliA ^ A^j . djll^jl] l* 3 jjj A^-tj^ii] A Am o\\ Sl£)bJl pCJC. jl V] t^jAajjll 


<Ja— ujI^j AiUiua ^Jc. j* Panonychus citri ja^-VI ^JI^aII ^jjISI jU-laLj) j\ <a!1jaJ Jaj 

^£A^j ^3 . Ig^ljAl iJjS A^\t ^ A_u4A>Lq l1]jA^ jpA Aj V Ajl (J-^- ^ A3j . j-aji AaJ djlii^)j 

^jja^Ii Cjlfl jJI jl -ki^-jfrlj j^ (jjLajL (_>«j^^Vl i^jo j-aJ! aJ Cjli j, (Jjc< ^ w-j^l ~^-‘i]' 


1—$J jj—I ajj diiijjll jb ^1 jjSVI J) <_$a1 Laq ^jjl^Vl ^jiLbill iSX=h. j-« probe 

j- <nll A_ mjI jl b-ajl A^j A3j . Ia^i 3 jj ‘A^ba-a ^Ic. j^ < ^jjj Lf^ & jAlII tjAa*_J 


jl «-Aa jJ 1-A-o t l^jAlo j£] £_/i dbjiA^lj jl (Jjfwj ^Sl j-a ^ jjlli-ki j-all ^jibiS 

.ljJ-OJ^£ *A1 jJJ LaJ^ <j_iL3^jiii AjUj^JJ 

Ja^i—jj Hefiothis zea * ja—II jl j—£ dAja tliUil^j L$£jjj ^1 <■ iu« l jail jl l^Aa. a^.j 

pA. A (jl_ j ^1 jj^yi ^j-I) Ibi ^aI A3j .eJuAil^aJI ^ij-a ^ ; a^aII < * \W ^5 j-all A*J dilijj 

j__A lilUgj Iaa ^1 A^liAaVb .■bbl_ ( )ill <. gn^l^kJ QaJJ^a A b»> J A3 Ajl Vn»V 1 

i - ii^La— j j-all Axul jb lillil . A.. t ,nfl.’i <Aul^)ill oAA (_j^ijjij LbfJ^-a bj-aj^£ ^kl^lall 

a —ic L _ J —IxJI o j— j£jj ^3 Trichograrnma evanescem ^v-albJI wjjLjVI j^llj 

jj^ u'jj^ j>j *^Jp jj-cJI Ajo*I jl UAajI Ji^.^1 ,Aijl^*j Uaj^a v Q l ‘^''^l 

Chrysopa _ill j-o j-all a^I djlijj^x uAaji vAl^UI Ji3k.jl a5j Iaa .A^j^iil l^iLAuSj 

- vulgaris 

jl (jAa_ jlII ^-jb?A_*^>] ^3 La^-a Cj1jj£>4 ji I. A jl £ ji3l 

I ^j»_a til^^Iillj 1^ fcujl^j £-a l^jl ^ hj ALib^jt'jflrtll A.biml^j (j^aLk^ajiiV) 


, i^jjl_La 

Cecidomyidae, Svi'phidae 

A^Jilj jl 1. k >>jl ASj .Aatllx^Jl Ajiku*]! ejAili ^11 ,^-ia^uJJ e_iljA ^l^jl <■ t »Ay n 

*\_9^-0 jl Ljajl •Syrphus corolla ^9j4-ill A.bnul^j jAajJI ^Aaj - b i i i V j LaJJ \*S\ 

^yic. ^1 Jf.Ut \l IgJI^^J ^UjI i^jjLlXkll A t A^i_iU^iil ^_lLjj 1 ^"1. j ! ^cl -t^ ^i-.sl l ^jtjA «■ ** A jj^j 

Aphidoletex >——3jj J ia.j jii ji-S/l t_jjbJl “Uiijjill jl*jiiuil ^ jii£l oUill 

jjc. o 4iU_ui ^Jc. (j* jjjl jja. j (jl I ,; Cecidomyidae <1 jIx. jyt aphidimyzci 

4jjAi jl <lijl j j^jjj (jjjJa 



1 ,-v j'j . ,tt 


Coccinellidae ljIjjlII ^j\ aIjIc- 


i^-a ci]l_iA Vj\ ^ Ir. dl ±l*.]\ jjl A_laxJ A_uiJ^)a31 j\ )‘v^j .^Ic, aJa1a.11 dL-dl^oll dl_ul 


A no t is ^$— lJ—* 1 (jl a^.j tJlii-JI Jjau ls^* *A~^ji3l jLudj ^ 

Jljji <j—a A-jj lie. Jj-ai AjlddVlj (*Sc7?/z<9/of/7m/.s /;/>?£/) Adjja ^au oceUata 


. Aj^)j v ^1 jg ju^nl! 


J__!La >*>1 s t*^ dlijj ^l^j! jj.^c L —*3 jj Ajc,1 uv^II A-ilkiiall o ^^51 

L yu^Xu ^_J1 Coleoniegilla maculate tCoccinella novemnotata eHippodamia convergent 

. 'dLkjJ^pi-all JllL (_]-al Ajjljk 1 ^ 1 t 1 £"'‘s J,*v ^.Ijjl 1 g lJ] \ 

Coccinella -la—aj —U ji -A—^1 j_-j 1 J—*1j^ J ^—is vy, ^ £* -31 Jc. 

^j—6 —j j—£J ^ja l$-dija filivLJ ( aJlll cJjjlAj* J^dd septempunctata 

C’ >1 ■ ^.11 oA& /j\j i [4 /^all s‘* i' . ^a Aliad-all 4 A^lkiia 11 l ^"iLj\ -v*w.>j 

dl jd—a. dl—£LJ <k-j£ j-oil ^>11 Jdll pheromone trails Ad^ajjdll dl ^ ! t .i 1 1 ri _ Itii ) 

.JxJl 


tj *sl 4 d_*_i ^j-a l^oui^B ^JJJJ <jl dldaJI dliijj ^jl ^^.lc. (JjVjII <j-a 'ilLiA ^jjo-ii 

^— \c- 4_Qji »*^1 (jl j_J Loj3 LaLaj (j^i . Wfl^ o^klLuJ) A_x*iAa^Lajlj ^"i.u’i 

l '» l~i A i. ii A nl l** il ^ \ L^l l '*ii>, /j| 0^ ^ A u 11 ) j)1 A m! i ^ 1 ^ djL^_iLa 1 ^-^aaj^jj 


jl \ _^ JjJ 4 J 4ju*J^)i3l j1*^> (^3 A-lXAiilll Jll djCi^A (j\ iia -sili^ ^ bj- 

^_ji Clalijj ^ye, CAAaC. Aaxj ^jjfiljJlj Ajo'aj-sali Aj^cVI COatillg Ajlaxj 


, Zljl.Vixjl 

oi—.*i 1 > t IAjL-u a ti] iLJ 13 IjAxJ ^lujl olijj £A ^jl djlijj AjLiuJ 

A—dll f 1 > * <v ] V 1 AJLlS^) jl ^3 dl jLi-u-a ^a tl^djj^ji 

Lj^-aj^ia ^fjjj 1 >J U^Ljj] [Jjia ( 3 ^ ^^11 dljLull djjLlll A_il L*Jajl A^.j 

Ji ——11 .^g->Jl ^j-a JISj La-a dli^JI A ^'3 /u> j^) 3 J 

d^l£^ ^1 A-LujLxJ 1 dl^i^Jl jj-a ^^3 Ja^^LaJl L^ll^ £a IzA A_)Ud . dl 3 ^j]l A U > _■ \ y 

y>) epideiclic pheromone jLiujVI dLj^ajjjii U^ldjl ( 3 f^ ^l^all ^ 1 *j ^1 dl 
(jjdflj ^j-a <-aJJi]l dLjV! drd ^Lxl'o ^'^d^all ^j^ijill ^j^a L_j^)i 3 Lj Aj d'l 

.(ji .1 ^.9 ^ylc. ^^l]l 


rvo 



J JjUJi jLj^J 


r l .u q’tv J \^x ^ • ^i-s."'!! AaIIx, Jjl £^ljpi A l*iiill j^j A^jj^ill ^Ic 4 J 

Aic j.n.S\ 1 in Rodalia cardinalis LJ1<V*^ 

, AJiJj jj-al yz. dAA A-uLla^^]! A-ui^Lall dll^jla a>nil ,_j'i .jS-aj 

Anthocoridae jJl jj AIjIc- 


4 ^JLla)! c 5 -^-“ »3^iufc.rfi]i <ii]l oAA *l£ul C1)L*-J^p 

Jjj— i 1$ un^Xa ^ 4 jaSI ^ I^jI ji L5 1 c Anthocoris ^>U^- o* <3^1 J 

j\ Aja.^1 j^a * A w>i_^a^Lj CiAg jlLo AJa*»u^L) t_lAA q\ ^1 Laj3 AA^j ^ AjL Ldc- 4 lA 

. a i M \ a 1^. 

J^Ili cjL^jILjj (JJ1II (j-^Uii ljUujILu aJiuj! eavesdropping jlwjj 

£-aj_u__]l ^l3jj_*jjj J ft Ajjij^ill ^jLuaJ ,^£ A_iaJjyu^]l djLuLiAjSli o^kL^JI CliLal A^ju^M ^a 

.^0*0 ^JjA^k.) <—aiftll djLkj^jA-o <yA A Ac. A-la*jjl 

^ 1 qMI ^lii, lJ^ 6 ) ^ g ■■ liM j|fl^ A A. \\ d)lj j-aj^i3 Lai lIjLoj^; oAA {J-ocLuj 

C-iL^ a^1mj 3 ^JjLdil JjLtli ^j-a dillijjj ^0 diL-juijjoill tj* 2 ^J>-q ji (Scolytidae Aijlc- 

A_i**i__i^Jl dl'_j ya ^cJLlxijJ L-fllflli ^j-^n djLiliila ^j-a AjAC- ^ji A^ljj ^jJa jj 

(sCOUt) AjJialLLail AijflS/l ^jU 4^-Jill .l$Ij1jC* A ^ j JLai^j ^AajJ djli j-a Ig-Ll j*-l 

^I^j__ujIj l^-uijij 3 £jjj i L ya^}j\ J^ui] AjjL^J j-1jLmj jlia ^Megaponera foetcns ^ 

yi t^jJsujV i J^uli dj\ a dslj ^xA^j A_ji Afl"i w } ^jAxi-jVl J^ali Ai^fli 

^ILluj—Lli jj—iU trail ^jL^JI recruited workers 3 Vv>.ali djVLujJi 

.Ajfi La 'LilLkAjj AjAL 3AjIc- 




i alafl (jmSUa. 

CjLui jAa <UxA JJ 

^a->; 

®) 

Predator (_>*jiiai) 

Prey 

Attractant <AL»J) 

Reference 


COLEOPTERA 


Clcridae 




Thanasimus undatuhis 

Dendroctonus 

Frontalin 

Kline et al. (1974). Dyer 


rujipennis 


(1973) 

Thanisimus dub is 


Frontalin 

Vito and Williamson 

frontalis 

(1970) 

Thanisimus form tear ins and 

T rujipes. 

Ips typographies 

Synthetic pheromone 

Bakke and Kvamme 
(1981) 

Enoclerus leconlei 

Dendroctonus 

brevieomis 

I lost tree terpenes 

Pitman and Vile (1971) 

Enoclerus leconlei 

Ips conftisus 

Host tree terpenes 

Rice(1969) 

Enoclerus leconlei 

1. confnsus 

Synthetic pheromone 

Wood et al. (1968) 

Trogostidae (= Ostomidae) 




Temnochilia virescens 

Dendroctonus 

brevieomis 

Exobrevicomin 

Pitman and Vile (1971) 

Temnochilia virescens 

Ips confusus 

Host tree terpenes plus 
^-heptane 

Riee (1969) 


DIPTERA 


Dolichopodidae 




Medelera bistriata 

Dendroctonus 

frontalis 

Frontalin + a-pinene + 

Verbenone or 
verbenol 

Williamson (1971) 


Medeiera bistriata 

Scaly fid spp. 

D-«-Pincne 

Fitzgerald and Nagel 
(1972) 


Bee wasps 


^lAjJ A <juUjill S \-\ ill V^l^LuJ <^3 4j5iJJJivlSL^ CjLJ jAII ^JA 

^—jj-ol AjjL-a-Jia] <iaa\ ija <] U Philanthus triangularum JajJl ajjJ ^ jl lUJI 

4 K lU gjlA— iaII ^jul) J Aik. j <oliajJ Laa ^)j£l O^k-lll jl^Sl ^ 


^^ ijj Ia jl.jla* ^1 4l^ ill ^ic, Ul <jc. /;jfLj 

%-j (^A—JI AjLjA (j^ L-Jjjij jjl (Jajll JjJjUj J LlJojI Aikj .<jjLuuS i-ljl^_LLC 

<jl Ja AS 1—lAj 4 Ajaj1^) l_l u Zfc j JaJlj Ig^ik ^>j VJ ^IfrJ V 4<b3j Ale (JaJl 

A.la.k,i;l^j jluikl ( ^9 l*-a ^-jUaJ^II J ^>V 1J 4jaAI 1AA £LjJajj . ^^.t^Li 





(jllUll (j^MSXauil j JjUJI jLiij 

:i-u*jiLji) 4-uLall Cil 


^d—J . lg_ui—jl^)3 £dj djljj^a^^jfkll 4-»jj A_uLJI djI^Ajjjkll (jA 

(jui—b —jj ^—lill —jl j3 <ajI jj Dytiscus marginal is <^1x11 4_ijla±JI <L>\ Vu a£\ >P, 

1_jjjc. ^_lii-aj <_>^9l 1 % \'i &1 ia jl ^yn Ajl aiij ^ola*Ja]|j i j.)* ».rd'i ^ CjI jjjvll 

. lIjI j ■,: o^aILi [ . VT-" 1, ; ' V '■ j •^'' y^l 1 0 V."fc 

:4am jiL»II ljLu jjLffjfl ~i_i 

^ 9 ijjl ■ /i iJjLu^jl£V1 j-a JiVl uj^IjIc- J; ■ ■>"' ^ 

O uao—J U uij— jLoII Fuscuropoda vegetans (Uropodidae) o*jJ —j' j2 olifcLo 

Macrocheles u^jj!—SVI jl a —*.j ^A —11 (jui-uj . M Uill jjwlajj 4ddlj] ^-jLiiil 

J—JjS Jikbj ^wxu ^jlaj (Macrochelidae) muscaedomesticae 

JsuujjJJ t jjjJL-^il .AjjLaiSII djt fl-ii-ali Pp ij 

rjjj_ a^Lo ^lc- 4^ iiiA.il 1- n^l Jjjl jjl Idajl , 4_^aLaVI g'LuijVI 4-Lnd dj^ ifr\. * .a 4-dl V'l i »V I 

-1—.4 jljill <Jxl j£>J 4Ja n^a 4j t *u^lj 4 _ijLuuS djl^la jajlLu 1 ^ijjISSM pal pS 

^ 3 l_A.iC.LdJ Id ^>oYI L>^ 4 t 1 a]I djlj)j£jjl] v .1 ^ ~k n djLujj^)l£YI ij-o ^ jjl U.^jl 

£tj\ ill LuI^VI (_y J^-k.j (_7^1l ^ Ullc. Jjj 4_»jO^)ill 'jljyg?! ill ixijj Sl^La 

- j (Phytoseiidae) Amblyseiitsfallacis jl —j1 ^ 

jAJkVl lIj j) j Tetranychus urticae ji Cj ^Sixl l 4ja*j*|jj 

4SjIi ^ail jjjjJLi iafjjj Cjli^ajjjSlI aAA J djUiil jolt djj^ial .Panonychus nlmi ^jjV I 

, 4jaiJ^ili 

dll_LiljoLJI * \ J±XJ_jyi] l-iLia_1] VI V LaJ d-LU tOjdkVl dj) ^ j 

aL— tplant synomones 4_uLull djLijl^il Phytoseiulus persimilis Jl* 4 j^jj1£VI 
l 3 1V> >■ *\ ^ il Jjl-xa tdjVL^dl o-iA 44jjLiill djLjdjjl£Vlj 4jLiAa3l dlljldll 

j) y- djUluil ^_p U^ixA 4«La ^3-^1 4jjLnil djUj j^)l^VI-J 4-lLi ^ q\\ djljLlill 4 -uj ^pLall djLjjj^l^Vl 

4_(ji Lda_J w_J_j)—.^aaiJI ^Uia ) 4jl.ftw <1 iwJjL^J ij>a 4-j^ .> ^xj\ 

^ \r. _fill 4 s!j5Lj 4__lajj^o dlil^ 4_iLi-£a-all dlljLuil 4_uujjlSVI dj 1^1^11^11 oa^-1 l_j! iV 1 


. djljLull 



A ik- ^ 1 J i ttt ^ -v Al < . U 


tliij) yi Allomones " ) :Ljlj 

<jl^j_uVLi 1 3 ■" ‘l y ^_lc <_- j,. »Tij ^_sd! jiUI j-« Ijj-ic jli ILL* 

i _ i.'s Cj'l_ Ci\ _ojjjLJI _ Uj £_Jajil 1 _da j ^3 <j£] . (_)LI _yll (j^ v" « inU CjIj^ jjLi! 

"ill ■ d l ' >1 j»^a il^all eiA JjLuj Loiill -4_-*j^ill J«J^]| (JL-ojVI 4 -al-i'il ^)jiTum jl t4_uij^ji]l 

aggressive 4-jjlj.i«JI AjjLuuSJI LuLa-Ll 11 S^Uill oaa (jlLj <jji t 4 _-ij^)i]l al^al jjj Jnrl./i 

’.(^ 1 ) L> j.l iVu a) <ilal tj* . "chemical mimicry 


Mymecophilous beetles 4-tie ,^k JaUI tiljLij yi\ <_yt2Uidl 

Staphylinidae * _Lie (j-il \-t. ju 4 JDLl]I ol£Li_ail jl 4jjL»-aJI tilij i _ 5 -L. ILL}/1 ^lal (j* 

t> ajjU <il!j (jl Asa tjll’i Ji l^Jc tJalVn 

q—a Ifjmt j 1^>9 4-la *Jjj 4Lmaut^l 4 jj 1 j 4j£jjl ^\a\\ diliUI communicate J 

qa I^ojI^L 4 Atelmes pubicollis g-l mi ia J I 

^1—^ uxj (jl (3^ LgJ ^ajuu j l_j^L-oV1 Ia^jj .^><^11 

4_ajl j ^.mi (J-aiil j^yt jjSiC* .la^J |< jji3\ AaJI oAA (J^oi (j! .Aa j djl^AoA 4i^*-cJ 

1 ^-kiLi— C-l J^xAj ^laj ujj ^jaAII till A Aaj J (J-ftiil 

4^1 _iui .lie. jjjljiail ti]^UI 1-iiiTi < _yiC' I j 1 -~ > i iit Cjl l^j^'ujl -. tw.it 

AjuLill (^-iSLlaJi iJlils^J (Jt -~t-t''i .cJ-ull 4 I. J] o^ilxa (_j-isLliJI j«^SJ i-lify jj Jj 

I—Jjli tJlil_Sjjil q —a I_4j^ j jl J^ll ijlSjj jj^ljJSLi ‘col l^jlic. (jijiixil 

lIj V1 i *,* J_dilj^ajil liic. {.I .nii-kll ciilijj i.sll'i^j tlii ^JJ Aiu-aVLi -cannibalism 

• trophyllaxis Jj'uJI t-liiil Jalij tjjjL Jc- l^IyijLjj J-aill 

Reduviidae Aljle 

* * t , * 

.l^jljil biU. Lij-oji! giiy Reduviidae 4ijl*l ^jjLdi ^ ^jlc. y 1 ->»jl j 

JI**j—ljU —1 a —II tilllaj V) Trigona fiilviventris (_Uiil ‘- r J - : 4 >j Apiomerus pictipes Alula 

Uic. I jl jaj Piilocerus ochraceus aIJI jli tiliiS .Ajli cWil ^Shaj tliLj^jll 

jljiyi lift cs^ ~^rj L*aie la^j jJaj l I j — It..- ^ic. t J il j;« -'■'- t ya 

.-LuiljjaJ y a Ix-n j Lt« Ajl^jll y (J-ij ^ 



ou-ftiill j JiUIl jLui) 


Bolas spiders VjaJI uilic 

bolas 'ijJI I. I^ijc. Ain. J jj Ajjljitll Ajjljaftll AJuLaJI JLaxiJ jn.1 (jUxi tjJUft 
jLJa—i«aj ^ Sojjiil l^jLjla j* i_j£Lu«JI oi* jjlil .Mastophora sp. £>J' >*j ^spiders 
J—ac. Jaa—a. A-ilgj 4iLw sticky ball Aan j] oj£ j» ALpl Cljj£j*JI J3*J .AnaJjiil 

Laiic. ,A_oLd a jLall Cjl jiaJI ^Lol djSJI iijn.1 AnsLaYl Ainjl Anlj ol.,unj jj^»a 

jujIjs]! j_j£j ia Ulfc Ajl Anj ■ j A-mJjill (Jiuj inj>jl descend ,Jji) ta ji*^'i ajiUI 

A lilt Cjl iljj JJ £j j a Cjj ;*>'■»II lj ft j« ALilSil ellliYI Aia.J jj lftaWlni.nl ^JJ 

eift (jl £■ jail j t Leucania jin. fy y Spodoplera frugiperda a jin. j* Id «Noctuidac 

S. a ji—. n .**il °jj i t^ill ^aaunJl j^SlnJ ajjUaan ojLaJ 1 .. V 1 ji . ^ >‘Wi , i£I_l*JI 

.jajjioil Ajjjiillj j« Ian. aJIc An. ja iljLJl lift Janj .frugiperda 



<Ujuisdl wLuj&lj ^Ulvilnil fUVuM 
<Lajl£it JUm« fjA 

AjJuJaj 1 flJcVI Jl jjIujI :Vji 
o-blaJl AJ)jjlujj CjUuiLuii — I 
4j*jJa3) f A)jjIuj) (jjia -i_i 

A-JLuIa]' flJC^II Je, ialiaJI : UUIj 






A v3l S.4jl 


AajUkit Jl^« (j& 4 jjmi^)I uLu^i&itj _iLL*ldl ^la^iuu^ 

METHODS FOR BIOLOGICAL CONTROL 
IMPLEMENTATION 


i**A AJj^llibal l 


jUahdl _ ujV Aa-jujj approaches CjIal^j] cLlX* lIILia 


introduction or importation Jl^Vl ji A .CjI Ji^JI A^lS^il 

invaded 4liikj lc.1 J ^jj£j J i t nun a^sIAaII 4 Aij Jail 

^ d\ a^LluJI oIa c_iuiA jli llij iAjjluLJI 4-i^i i ^^ oAj.i> Jal j-q J] pests 

jj 5 l . _ J Aljla^a J ^ \ *«^V \ Jllaj-a ( J 4 ^/Ij 4 nj^dl 4jjaaJl tl^Vl ^jc- 

(J—a*jj jl Jl mV! Axulj £_L»-<aJ AjjiaJl elj£>V) o^A <jli lgja,LaJ -licj tlfllLajflV -liJiaJi! 

JL-ij . L)CL-«a_j 3 j Ijj _i-ji UmJ jj- Ai-l^Ji^ajl Ai'i/I jlaxj jjnii. ^^Ic. 

jj_c A_jk.li Jifil l ^l«-v j Vii-ijlall Aia nl-»ll tlac-VI conservation -LaUedl jA djlAlid'^l 

Jali^Jl djl ijiaii (jij cjc-Ij^ liyij intercropping Jj^adj i<jc.ljjll Jjjlxil 

_ _jjj dj_lAjjLiiLJI e-lac. S/l oca augmentation jliSI ja djlAlijYI ei* dulilj .I3 dr. 


(jjjj AiVi cicxj ojljj LjjS £&J jj (jlll J*il y^\ [j^llaj jd (JiaJI ^j-o ^e-y i jl JjulJI 

Ij_u£ Ic.Ljj _jl 'J .Qy-1 CjljjxJI ^5 djlAladVI oCA jLlii £^jljI C2j ■ ,j;c L.->jq \I AaJI 

. Jjail Jj-a ^ AjjLula]l ftlac-VI *AA JiLa £-iJ ajJCC- cJliA ,^ r iwa l 0 


Natural Enemy Introduction <Ui^Ul*UfiVldljiiuj \ :Vj‘l 

SajAaJI <LuLLLk!l flacVI jIjjamI djU^Lmi -I 

Principles of introduction of new natural enemies 

djl _ sVI djlala _Ljja_iiJ oJjiiJI A.j» nlnll plac-VI dv 4 f" l_y£>U XaJilall aljilMjVI (Jlj L« 

Lda_J a_jLuJ eiiA djjlal a 2 j tA^a.^]jjJI <^'K»II ^ ^Ik oladl invading pests%^All 

4_lol 4,j» j Jj A^Lttxll oIa ^ fl \ .Cjlil Jill AliajiLajl ^ JV^ Juliil 

A—9j iA —q1*>% a 4jjjJa^.j AitjJ j AjC-Ijj ^ij-Q ^ 1 j 4.^‘ 3 1 4j&lij 

(J lo *^4^ AjJa JqljLklL-jj 'JaI diUj^a jaq j AjjliS Vj 4j^)la3 lc-1 J A jn l u^/ 1 liA 

. ^IjIj jliill j CjLiL-aLoj J»M tl 


rAr 



Jd* ^3 cIjLwj j Cil jljfihll m\ 


o JA .A_ut_nJa]l c-ljloVl jl^d-A -lie. L^&IjjI ^ ^j &Jj 3 c: dlj^laa ail'd 

4 ^-^XAjAall jj *AI ^Lu^V £31 j-ail (JaJoSI -lJ-laJ j tlil 3 J Ujjjlj ASJ^jjodl AsAM ( ilJ^xj dl jAaail 

^ ^SI^aII o 3 A 3 LjjjV Aaj 3 U 1 dVl nVlVl fJ^alj IAj^jij jjlill j 3 *A 1 dlJ^xjj 

oil-d ^3—% ~k 11 dlp^ aJj 4 <ja_ujj 4 <jJ 4 -nJal 1 j 3 *AI £a^j 4 ^ ij i ui jixU 3*^1 

jj^. A 3 C. dd^i ^gk ^Uli £^jp]l O^JHJ dllc.l3a.lj Ajj% *.*TXA Aj ja_dJl 

1^-1a (Ji dl jl-iA.ll 3^ ALdo jljjluilj dLAuij 3“° AaLuJl o3A 3.11* *1 . Anlr.li ^3 j Ajdi 

, AjLqjlJI aJiA Aajj Ajjlda A-LUj ddd-J ^Ac. ^_ll« 

4 Aj _1^33! dtjLijj 4 AjjUs dljljj j 4 (J»,j)Vl dUiL-taL-a l'iIai rf*>Ti ^^ill ^ljj ^/1 (j-o dlxa ^illiA 

4 3 *-<a__aJ! V (Jljdl ^At ^ ‘AjlSLAI £-ljjVl jI^JOaJ 4 _J jld ^l-y \ 4 j l^JLA *-fi\ ^LjUjj 

Siphoninus c-i-*-^ull iSalvinia molesta ^JUI t4 jL»\ l oi^J ic_plo ^jLu£j 

4 — w nlal l f.l^c.bli , w 'i J) jljjluiyi jj-a 3jJLij .Agratina riparia <%_)!' oj iphi/Iyreae 

1 _ J AiuiiVl tillj (JU l$J (JjJjaII i'iN^, ..'I ^ji 'yi a-lc. .Ala a.l).Aa. 3 ! 

_uVl (_jJI 4 j»jK-a] 4 jijil-il) pljlC-V^ (J>< QJCjj jljjluil _il» tlii^ '_ J& La£ 

Aj 3 *A 1 A^ 3 i 1 -^.a] liA l or-LJ-k’i di 3 ^]l JLiaj 4 ^AA^“^AAA C- ^3 

.^lUil cJj^ ( 3 ^ CjliVI 

r- i ^ f^S /1 3 ^ ^ 13 ^ jl j/>! nj 3 ^ 4 A-ia.^]^u]l AaJilfs-all AjjjJI 

Ui.m 1 ^VI 1 J lLij^ ^3 o^AaioA! diaJ 3 j^ 3 ^ 3^ 0^15 ^_lc* 4 Aa*_u U) 

<JLi)l \—aJl ^ ‘upper trophic level ^ic. ^jojaa djli CjIjjI£ a^xL ^ill jj^ll 

jl 3 j 1—ill 3JJJLJj .^jl 3 *Jl ^ (Ja-lj Aa 3 \. 1 a 11 3^ ^^1)1 UljLja^jA^ 

aLj—La!I l5 -9 Jal aJJ3-0 (Jjuaj 3^1 3jI£ ^Ac. ^a»jj ^All 3^^^ ^iliA j&> ^^Ac.S/1 

y-Jc.^1 31S1I ujSj Ail JSJ2 ylB (JjVl 45 ji—11) (jilUaJ! <1U 

1_aIij a ^jLaj jl ( ^jl 3 xAI ^jIlaaII) herbivore A-u^lc SjAoa. ^jl^iAl ^jLaaII ^ 

LajjAa jl ^,jaLi ^jlc-Vl ^jl^iAl ^juhaII ji 3^^^ 3 AjJjjLftjjAl j\ Aj^^u^II dilAVl Alla ^3 
^jluuAlj AjlsLAI 3 jUjIS]Ij ^jAc-Vl ^jl-iiAl ^jIuiaII 3 j 1 j djUjlill oAa j . 1^3*13. L-ia^^ jl 
Clil 1* till oA__A J1a ^;>>j»Ti 3] 3ixjj idilsVl CIjI^IAjLj 3-^*aA IA3J3 ^ limi ill Ml ^jl^iAl 
^jluiAll^ Aj^jliill diLLiAall JLaAl 3A LaS ^jl^iAl IaI j\ 1 »a Jc.1 diljjli Aa^.1^a] Ajcalill 

.AjljVl dll jljflUll < _ ff Illl ^jjijll ^ji»liAl 





_ II _ II y ij Lo^jc. VII j* V Cjlli <j j ni-kll ^\ jj)l\ (j^i .1).1*JI 

Ijloc. ji 2 Ia^> AiVI ' /■ 'V. lii t*n^j La Llllc-j ilijl^jl AjLoI (_jl A }• j.'V-»\l lgjl.ic.1 AjxSj 

^_ 3 _ j Cjli _^JC- Ajla-JI ^ Ajj j }~kll 4 _l^1 «- n 4 £-3^* L^) 

ujll uj!__j djlll£ <— sj*j (j£> jJ «" g’ljiSfl (jl tlViJ 

l^11 ^all ij-a Jjic. ^jl ^jJI jdJ)l I (3^ JL>-J' I '•& j_j*i]l <SlLaV I (j-oj i _ya.la 

V Hyperica postica ^ jJI iV ls* Aleurodicus spiniferus A » ^>j. i l l jJI>*ll <AAj 

Jaill Jjj 4 niiiUj ta.iVmll CjUV jll JLui V Carduus sp. liLu^JI a dr.di. j ii, yvLall cHiLiV 

.Uajjjl >_j V ^ Hake a sericea W 

-q 4 Udll dlliV^ &AA Al Ajlj ^3 4-i^^^jdl 4 j^aI£-<i]I (JasclmiJ ^jl LiA 

L_J jL_uJ ^LoJJJj .oAjAdl ^Sl^dl \ g ijkjjj 4 j\i s-i)}\ l**il yn ^jm 4 m niill lgjlAC-l aI^JlLJ 

A. .)\^ <nll sJLlliVl £-a 1 > jl “^CrLijJ (> jS-aJ 4jl V] dlliVI £<a LuiLuil 4 jw ni*i\l c.Iac*V1 aI^LImI 

oA jA>ll Ajjfcjilall c-IacS/I cCjVI^JI o AA Jam ^2 j .Axu^xLj o J*\ mTi dl^Ajutal 

^1 j_ jSM j_ a j!& 1 4iVl ^a Vl*i 1 ^)jA ^)j£^ W^ -0 ^ Ud-ij J J-al 

diliV^j AfiLtlLall tillj /j-u j' Jal Jj^\ l^A Jlj^ a\\1 \W a 1-v djV J\ t a_lL 

. aIi^aII 


A jt jjhH Jl JaIuI ^aljj 

J —£ 4dJl 1_^-oil dji J h-k \\ i^ya aIlAui ^3 4 nt o 4jl Ada AaBIjII ^1 j^LUuj AoLiC ( A-ij 

—:dl &AA AajLJi A>al*j l^-La oj^vv 

Ai^^urtll AiVl uLjju Sjk£J) 

4_aVl '_A_ j_jjlj L_L=kJ 1 4 n* <j 4il Ada jAxll Jll ^-aU^J jlAcJ ^ p-liil 

Jam 4^al£^]i jA 4aA^L^ 4al£ \^^h^LLq ^jAaj L&£ . liiaj Ujjxj Aijfdi' 


4—4jjL-£ui^lj 4-l^.^ljaJl jl jLuVl ^j-a l^AC O jUjoJ ^ dkaL) 1AA 

( xdaj jIsijS/I o AA A Ad 4il*jjVl ^j-a aLoiLj ^jAulj ^ja3j -iij tlill j 4_iC.Lu^.yi j 

1a_^! ^ jda^U 4iA^l»jdl 4aV^ 4-ikjjlxa ^A-a AJAd] l>,til jBxi l^-C> j<a> -o ^ dl'Lzk jA 

.^Idll CjaI J La 1£ dll^jAH dlAlj L*l£j i4^al£dl ^j-a 


rAo 



r 1 t 


JLa-a J ljIxm j ujULILJ! 1 Vw ■>] 


Aoa&VI till i A^jJjpull lbuVI — 

j U lAiVl Luila ^yex Vjl iSHil Jo IjV -I 4 A-XiU iJa'I AsVI ^jC. dLajl*-o Jqj >i')) 

. \ a\ AA*_ulali clltVl Jo ^Jjjl ll JIluI Jq AjV Aiti J-ol jl L.LLq dli L*ji 

J J jj££ill Jj 3 All£ J c_jIjjjjI Jc. dj3J1 Jo Aj^\i 4AiLjd j\ AjW.a Ail dil£ 111 Lai 

^_3 j _ajili iaAI 1^ ? >aLui .i jLulVI iaLiall J i^j lijj ill 

\* \ ', .u«v J ^-itijoiVl f>ik Jf- l _ i\»‘ili 


. L lira j-o ^—3 A 9l£ lg_* ilaj Ji dLaJox-oll £-*o. Jo IjV < AlV I bulla iJld 1 a )j 

(_j « Lr>.l^H^il£-o lie- (J^la3l ^jj£j A jbrfiVI IJal ^o J AiL i" '■ l > \\ Jill Aj yS /la 

Ajjuj_!i]Ijj . 4 ’I . ^i V | 1 ^ i 1* 1 ^_3 dial jj£j Jill lilli ^jc l$J A^a-uUl * lie-VI ll juJ JVLk 

^ j]l ill h ^j—C. _>!jajJI A^I£a11 ^_jjL-uI l$-*-a jJjuAJ 1 juiWV JI£jj Jill L^lij (jli i dljLiill 

. 1 U'l'i'v Jjl££ 

AjiL-fljSvl ibuVI - 

£t-al j^ill li—A Ajlbdiaj A>u3 dll AaV! ldil£ J La_i3 Jdali elA 

J^S/I a^iI£a !1 L_ulLuit jo ^jc. Aj^^IjjjII A'\V;^a,\I ^t-oljj^j cJaj 4 A_^aLSLi]! 

lilc. . Aj iLk-aja! a^ CjI i jtjllj J>>-^rkll Jl Li j -4 L-bli^jj AiV 1 i! i*j 

dl—aVI) dlxJI non-harvested parts aJ_^ > ^-k .a]i jjC. (JjliVI J] 

lili: ijc. Aj^ jljiJI AjajliolJ a.i^jLl« i_ilikl l^il ^^ic. (non-direct pests d ^ J l t ^\1 

^—ali^ll J Jj uilii ^jj .(direct pests o J.IJI dliVI) harvestable fruits AJj^-a^ll jLLlil 

A_1U> vilJj (J^c. Jc-I L)J^ ybb. Ajll *rfVl^l Ijl^jlal L dliVl t" 1 Lblic. Jill 

e > c 

a aVI ^ r -l Au^kJ^ jjII a^sI£a 11 jaiH J d^jjlLJI dliVl ^-o Ji^.j .S^juiLlLII dliVI 

jaL—i^jVI Ji*-o b)!^ dVL^JI j cff^j * LiLualal Ij^xJa ^i*l 

a ^IjJI a^I£a 1 I c_hJj J Jboj Jlj 4L_al£ ^jjc. L)J^ ^ Iai^j a jaAj^al£^]l i. niaj 

.pest management AiVI Sjbl ^IjJ LaU I jji 

AjcLu^VI ^UaVI ~ 

La did lil La *\Jj\ ^ flhj La lie. VIjlo AjC-Lal^VI llxjVI 6-1A Ljjjj 

. J 2kS/l Ja*_JI J° Aa^L-s^sI A-au 3 lij Ja*JI Jlj U -0 jb<3 J»l ^ J ^1 j! 



^ A'k^tSAil 


.A_ l q.\ A l~\\ rtt jpj La £ jj ( jl£ l.ll La <J_^ CLiV jLulj l^jl£Lii.yi *^A ^5 

^Lu II jjl* J ~i.aH ^>Aj)dl djLlill yi JAj-l ’1 4j jLslLiII o j^Iaill jA dlL£Lii.VI JLIa^J 

<ji AiiLJI (jIja ;j jj L»ijj i“Ua <_jjcj* ^V 1 ^ ^ji-o i$ji ‘Echium plantagineum 

Ajjuilnll c-I-Ic-SH jl Ijjj f.juil djla^LLLVI &^a J!Lq ci^ (j! s _ i>jj .-L-aLkj a *1 uLv 

jJ _D (JpL— laV JjVI putt'll I -lie. Axj ?t Lit nil (^e. LiJajl jfilnj <jl j£uij . A^ISaII j^i j*-} 

4 _aVI J \Q {_£j^l g'ljji J^lc. SjJtfJi AJ vjjjlS j^jJI IjiA <ji _^ls , A n? ^ Ail JjJa 

£l jjVI jjic- ^_g j »-> \\ j-i*JI IA4> JjuIj jji tAjJjljL^aisj A-ajS diij ^l^iSfl aifc dlilSj Ai^loLftll 
A_JI jfLi'i i jjl JjV ^jjliill I JA (j! Ui£ Jbu lAAj^ ^ nVi j ^)J^J Jj 7 T lii^j Ai^Ilx^il jac 

, jpUaVI liA /j^i o^^-all oJjlill ^C-1 aWI jjh'u jl 

Aa^ai-Joll jLljVI ~ 


j\i » a\\ (^ie. AjV\ i^ajj J AjLuI£Jj S(.liS <Jx« AjA^iui tillaA Ija^l 

*jIjj1l*jVI ^UV jl jjIawUI 

fjlji) ^ umrill j JLoC'l : AjjLjjI j> jlr^ll 

* Ay ^Lojjjj AjjLiII ^ j}L»-vII ji tAax-uiall c-ljic. VI lull ^t-aU^al i ° ^ AiVI _jLnzvJ 

j ill 1 ^—AjI^j-s jl Aaljl AjVfl^ <■ ‘*il <%r. ^a literature Aa-aiaJI CjlajjVI )La^l*J! 

tA—aiLl ^—al^jtaJI ^_j jj’ill \ a^U^aH djLa C5^ ^ a^u^II lJuj*HI 

, 1 ii\u.ifli 1 ^ s] A i < ^oll 1 j 1 A ^<L%\ l (JjI^jlII ^AaIIj 4AiVI 

A-j| s _ innj jLiijVI C-Lul Lj^A^^. <> fl,^*t<>iift]l ^ A-alc- dlLa^lx-a ijj^ 

JaJJ^__j ji 11 1a Uiifl") L>^ J^? 0^ Ai ^IluLftl l Aiill ^ylt-daVI ^Jaj-aJI 

L ^j ^U1 (j-ie. AiVI u^J L-H 3 ^ l^j j .Ajai nlill ^.1-lc.VI L>^ £ jp W- 1 ^ 

C_|l- aVI ^l^il _JAAaJ ^ Ufcj. ^3 La l-lj . J^2U -jl JjV 1-lAJ.^uflJ l^J Ajl^)ii]l ©Jj-ludll ^'l^iVI t AjLJ^xJ 

v J l Y) jaC AiU -Lajj^a ^ jj jLi^j j -1 c.U^Sfl jjli A_u^)i]l 

iji —*j (_^a4^ jiiLj LgJ jjjSj V -is jl AalL*i JSI Lj ij-^j JLilUj Ai^'L^ll AiVI 

V— 1 L-Vl S^_clill J<^ j 4_^|jJ 1 .L-SjA Ai^u ^-AiAiiaall cijjjLill jjlA lilj .Ai.^‘uu-oil AiVI 

L_iu_)aj LiJajlj AajcuJall cl*lC.Vl (je- Aj-^Ll<JI j}£LaVl ^.‘N Jjl ^L^V 1 L>iLtA."U 

. L_LojLuJI ^JLAlU) J-lxil 



_ ^3 AjjMifr fl diLuiijoLtllj ujLiliftIa.I\ ^..lVi<mj 

4^Jl^Lola] 1 Ai^U AaajjJaH ^.I^C'S/Li AilaS-oll LjUjLuaII • lIAaajSM Aji^I^J l A9LjaVL 

•j—A _J W"il lg_LA 4j* jil^H pl^C-Sfl ji^)Jjjjjl £aja]| ^ialxail ^3 ^ U^. O"* -^-P^ 

J__!La ^jijj l^ila ja A$Vl (jl L)£-oa ‘«^>-J LlJ ‘S^-l jLaII AAJtnlail * 1.1c-VI jjl 

.IgJ Ajou^ 3 jl (JjIx£ asVI (JaSa ^aII Aj,»jj,m <;l.icVl aoaLo jja^j ^3 AajLcaJI &La 

jUj Ji\ ^jhl u jUiij : 4jjJLfLlt i 

A 'r-lall AajlaaIiII ^l-lC-Vl IgJ N ^ jAA ^aII Ai3l ji_2kJl jjlalxall ^Jl djlai^! oLa wJlA^A 

s’* C'^-^C’Vl j)C t V*ki\l ^y3 I^JLajlLaI ijfi-A j AaIc^ dilfclakjj £jjl ^liA .Sjjj^-a1)j 

( X_*iAkj ^l dilj ji (<_fl ^Vu-a\l P- jil] 1 j -ft^i > I'Q i AAAjill lIUj jl c A3"\x -J-a 'll ASLll A j» y L%Vl ^ \ ^ 1 jC 

l J*}.* jl Iaaaaa _ij JaAAjjV ^IjaS/ Ai» jili ^|^ci jl 4(_fl,I^' u^aII £ jjll ^.j^l^A J^LIaa < j-a 

4(Jiwi_ll a V A (^^Ja_9l jA AiiU AjjpJl ^l-loS/l (jC i V-fc ill jjaxjj . A3.^*\*ua'I A3VLa 

I j_A iajjjj -13 j cIjaaa l$_i9 wiaall (jjfli ^^aII J^LlaII L-A^J ILa j . Allc-li IajaSIj 

A3VI £ jil AjjtjJall Aj-alaJl AjaIxII (LaIoj.iS/1 £ j^JIa OVl^-11 jj^ 9 } 

t A A > ^ l , Ll 

Ajii ill j A as! ji_^ jjaII jaIj— liil ^ A^lujIaaII o^A ^Ac- (JjLLuu Lo LAlc.J 

AjUill djlj dlij jl 4 ^j^Laa!I AiVU a j«jjUll ' kj^ij ujj^aII (JjL-uj (jfAx ^jjj .Ajjl_jjpJlj 

_A J_i.1 J Luj^aII jIaa^J JUaxj 4^3!_^a 1I lilt AU^J IjyAyj ,Uaajoi3a l^J Axj^ill J'ljilS 

c.1^_ c}j\ aX _A lg_i3 ( jjll dlL Aa^IaaII I^LjIjC- AaIJua ^aII LS^~ 

. AAJLAjJali 

‘Origin A&J ^-L-^>V 1 ^3_^all Ju W"il AjaL^jI*-* dJie IqTl^a q\ L)^-4A 

^j1_joSI (JjUJI 1^a 3 ^AkJ jaa ^^aII aLUIaII j cIa jl^.1 ja iA&i ^1 ji^JI ^aJjaII ^jjIj l^L-a 

I^aIji ,L . y\ ja i- iuti \ A > UaA ApJie A91 a£j A^VI 1^_i 3 —^.t jAA ^a11 aLLiIa]! j ;AsLU J - >>q^Vi 

^ j/u% II (JjLlIIj iaAAjA ^1 JUa ji Al^-i3 (JJ^a (<j ja 1I AiiiaLiil j ‘ Ajj^nJall 

.A9^Axa>Jt AS^yli Linin' 0*1 AAAjill Aij.^ll L>° l^l9 ^IjAA ^a! 1 I JA^.lj . IaIIc- 

^j_—aj Sjjii IaII Cil jpVl —a ajlaaI dili lLjLajIxa (Jjiliau ^j-q juV ILa J^.1 ^j-q 

- A ij.iA 11 ( A^oL^ajl j l e-vl \^W i “ iLl -v l .i 


VAA 



Aa*,jl.A^U aII 


$.1 j_c-V 1 ^ 3_^ o_ & tlilfiU A_a^U5l a^sI^aII ^ic a£l«S/I j^>jl 0^*J 

J - _jiial1 A U . J JI Jl JL^I ^jLaAll A^fllS-o jA ^ 1»V 1 l$-ilajA ^ l$-J <iaJJ^)-all A- yiiila ll 

o^a CjJd U:uc. il .Rhodalia card in a l is UJldiali -iixll jj! j Chryptocheatum iceryae 

lj_A . S- 1 A_tf_ulnl1 (_jC. I* tv til ^aj 

(jjJ Jj (jAaliajJ j dilsV^ (3"° >^ c ' dilA.l^jil qa JjAjlII j_^-\') Afij 

l$_ilaljA {ja Ig-J A Ajj}^.!! I^jIacJ (3° _JA^ Jll^JJjyJ cJ* «^ a , ) ^ a.A^ liV 1 A^Ji 

^^L-taS/l 1 j vli ja ^ AL^la &Aa! IAjAju AiVl Jalijjj till .uJi\ 

^ j, ^Vi A_EuiVl *A^M ^1-1 *j ^iC' <_$ JA^il jJ*Jl I.AA S^jaL J J 

'Ll!_ ^-- 4 _ 1 4l5i.o 4_1 jLlLq x j J. -v ^ jJ'utll y* 4 ah 4. .-. a - * I'jtl > tl) s ’h ^ \r. 

Opuntia spp. yZLyi* —1' 0^' ^ULuj t'i^jxiaj 1 cAjV^SI Hypericum performatum clal^lS]) 
Chromaphis -%ll jja. y*j tParalatoria oleae ajj^' (jjjjjil » j^j « J ^' 1 3 -%Jt 

Siphoninus phillyreae* L^uJ! SJjill } iPseudococcus comstocki (3^'j ‘juglandicola 

. La jjc- j 

^_J 4. Ij.-kJ ClliT jl-lJLlI y jvua (jJaii ^ 4j*jokl! c-l-iC-Vl V. >JiiUJ ^3 tdlV^A^ U™} ^ 

Aim _iiU (JIaJI LaS 1^53 <_jjC.^o Ailajla AjjUj (JIuulmjj ( JjS (j-a Jcujjj 

<dLyti\ o jj9 jjS ( {JJ^ lU-^ 4 >) Cryphonectria parasitica jiaili 

£ JJm 1 Icerya purchasi Jl jl^S 1 ' (3^' * iCastanea dentata 

(je. Aiia.J 4-ajKall ^Laoll CjVLa. Iwa-j liJliA .Luj^iljAI 

4-4 fi jSi I i^j 0 ^■ -^VI _)?■■ ya 4j.^ i]-i c |jc.l jl jaIuiI 

(_jS jA51 JLaJJl ^j-a Telenomus alsophilae J^Aaj LiiajljS ^ Oxydia Irychiata 

A ailL.ll A j » uLlJI A,. jwjjM ^l-lc-Vl ^j ^aAI Aij^*-« aJIa! l*1L1Aj 

jjl (j—a —Jj . J—^ O- 4 Ai^JwJI AiV^ £-4 (JjIajj ^l^jl (j±i A^.1 jjj jjl Aj^jIjijII 

(jL^aTiV 1 JJ W^SiaJ Ajj-ula AiV^ Ul qA \1 L^_i 3 jJ A^LaS/^ ,' 

jal—t j 1 (3^ A^ukll Ull^j jj\i 11a ^ 

Ajl t^Vl (jlal J ^11 lilj , Jjlxll ^L^iS/1 ^ia^All ^^j- 4 A \* iilo ^l^c.) ^Juc^ tAS-l^LouJi AiVLj 
Jj—ajll jtj tl$J Ajartlla Ajja^* tf-l^C-1 ^jc. ill lA-iljjjj ^LoVl <—Lljli\ JSjou A^U 



Ijxiil JIa- 4 J iii II ujLj^iLaJ!j uLLikJI p \Vi»nl 


Jc J4_i3l£ ^JJC. 4 )•> fjl jp^jI jf' m ' Afljlj Jalp^/I J ^ 4J jj-k pl.ic .1 /jC- 

SLl^. LjJ j|i i Jc j . L^Jla AiljtS 

J—L-taVl _ ^1 i j^iui^ll JLili JjLx .11 Jc- -l^I jjj JiJI j <i^jjji^Il 4iiU 4^_jUiu» <j 1 ij 

jl Aij^ini^ll AS^ 1 Jla .1 Jjj V Ukk <jJ jJl 4-i*-nlal1 ^ljic.bll 4j»jli jjL-a^ -jJ L jS^j 

)j_A 1_£ji £._pi jj _j]l 4 -v --vI ‘ill 4_lxoVl cJ^J . ^iJC. l^J 4 Vipj^aJl A \j\^. \\ Lgjj.lc.1 laj 

j—o ^ j—j (^jjjL Ull ji-J y Oryctolagus cuniculus <jjjjVI <—ul jSll 4 ajlLo i_i_jLuSn 

— a Diatraea saccharalis — 1! l_u-o — 5 jl — ia. 4 aiK^ LJajI j iI^jj^I ujji <~i>\ jVI ' 

^ji.1 £\Ay,n ^al$j tina. ai$il (j* ^ ^aJl Cotesia flavipes £•jilb Barbados ^jaljjLi 

'J jlia J 4 


*_4aJJ SjxaJI 4j»jjh1i flaC’Sn jLiij Sjlaiil 

LjUjIIII — j 

<—ic. Cj _aju Auxadall el.ic.Vl L?^ aK>u<i JJaJ cljVbail (j^ jjj£ ^ 

_ aj 4jxj_dajl elixVl l.ia aij-ia-a 4x» j aa a CjliVl aj.lxi (jj£j >^'i t . l a\l 4^Vl 4 jaLo 

elj_&V^ 4x-ja-v-a ■' ~» ■ ''i 1 - Ijj ^j£] .4x.^aa^]l a-iA ^jJJ ^jl ^jciiia]l 

A *v3Ka]l ^ 1 i j.il Jaj_laajll 1 -X. 4jjjj ■ ■-■ (jjSj Clll jLli-'iI (_da*J jjli (Ai^lj a U 

4 '-> *^\ *•' il l 4 al ^ ^1 1 ^ ^ 4 4 ^ 11^ l l f 1 ’r i .’ ya 1 i n i. nfl**< 4 ''' >~*i ^ ^ i J. \ ^ i,** i ■ , 1 ' . 4_ia ji ^.xll 

cCjl A.i_.43jl CjI _JjlsS (4-J-ol_?-<dl ad* I'l'i-ai-Wi .dili^/l <JuIj1o ^iaLa^J 

_ajlj 4 _j^)aIi ail ajl__iLiiaj j 4 y ^ ^ ■-. ‘.N - l* II j i “ il^j .u-vll A ~i ^-.. .V .-j ^Ja. jl Cjbi^aiua j 

Cjl jioil ^ 's " 1 V- 1 l J Jl3j IjlA - .^y l\ L^-v \l j dlUL^aLo] i" ll > 

fioxj* dlj^jjj l^_jLolj lj-aji;i'a1 4-ljl nxJl ^LLalA^JI a^lA (JA SjUlxd'Vl (J^ 

CllLniui_Jl j^yx J5I^ JlaJLjj ^aA-a^Ull 

j^aJl ^jl^ylxu^U Aj^p-cll jjc. 

CiLjjIaaJI — > 

4 J_j^xl ^CjUjLq^jSIj tc/fl.^1 jJ^JI j i jjjJnllj ^ CjUjJ uJIj A viJajVl CjbjlifiJI jl^pxuj 

^_a. . Vv^j jl JJC. ^jlllill lIajIS La liiloj t^UI ^ yjjyux ^^ic- Aitk-aJI £-51 ^oll 

A_ii\_Cr '^■^)«^ 4 j 1 ■ xjiVI clil^U jjpl 4_^_al5> 4 JI Cjlijlill 6 -aa t^Lo 3^*-^) 

.l$_> <j^aLk CjUS^J-uj Jl AiliJal lftl-La v _ Uiiij jjaL^JI 


A-vfrK +\\ 


ji c^ui jail ia~k 11 A2k3l£-al Ajulaj! j Aaj-A diL«iiajl 333 1 JLa A_uLaJl elAjjliill Lai 

Gambusia sp. 1_jj^xal=kJI v£lLa._u>1 CiIaju— ui\ . ji^ol ^ 11 j jaj*_jl iIjLjj jiLaSl 

0 j A jljJJ Uij jjj! J ji V] < jaj*all »1ijj £-Jj ^ jlu^ Lr lc. Poecilia sp.j 

l - gj3 ^juu jill A^kj-ill ^j-l] £-uj!j ^LojaI jjl AiLjLall ^ilL^^S/l lIjIjIasu ^^-lc djllil^il 

. o3 jjpnudl p 1 jSlJ AjJa j-a]1 i^Loj-lV 1 jLaJU-ajL 


cjLi^i jJl — Y 

nil £ - sl^ill ^1 jS/ djLjiSLba^J Al^Lcll ^51 >11 jV CjIajj CjL jll jljili-J ^ 

3 J—A.Jjj jl AjV LiAj AjAju 11 A-alc. A*n j>fl*Jl £3l^a]1 jjSu J3 . Lun^lgl lll 
^jj jl j^aJ * A3 ^**ua>ftjl Allajlall ^jic. Ia^)J-iIj Ajjl^a) Jjc- i^jLuc-VI 

j! 1 U.U \ -J i_la fi3 6 jJl)L La AjjlAiJl diLlaLl jxs £3 jii jj£j La-lic Jai3 j| jj-LV 1 

.AXo^l l^J (Jaul jill jS/1 jo j! L il^^nlrtll jjll ^ 1c 1J *Uau3j 

JajVI ujlijLrvflrt j* AMajVi CjLujISJI —r 

0 ualaail ^ ^£1 L11 jU jLtull ja*J scarabid beetles Auia jYI j^iLiiJl J jiLJ ^ 

(J—jlfiulj A-i^k-L^a—11 A-l^Lill j* l^jjj^aJol ^cl j-a]1 ^3 AxuLall jLiiaS s^jjj j* 

Muse a J>lj—jl j Haemaiobia irritans ejLill £*1 jl JL* LjjjII J»jj j^l ljL^II J^ci 

£—a — a-ill 1.1—A j*l j—J 3a3 <Ljj jl ILfc yi jl j&L ^LaJ Ll) jA^. j-j jLj .Spp. 

.l-jLL3I lIjIjIau ^3 Jil 

A-uibdl JajSH OUL^La - t 

^I'^k'vxt J ji J A j, \4.il 1 A-alc. l^jl j^. A‘Vi ^Illl A-iAJilall ^.l^C-Vl jo Ac- -a 


t A 


J'l A3-ili o3^)jLuia!1 ^1 JjIjjJ! jAHl jl -LV ^ILILj 

^—a A—=k^L screening Ajjjtll c_jjL^j 3a1j .^IjiL^yi Aj^c- j-all Ajbnjl 

ji t^lUl Jj3 j4 Aj3c. ^ AjXjnUi c-IacVI cIIjI j! j^IloV 1 il]Uor> jpi AjAc 

, jial-Lail tiilj ^^3 S3^)j4iii-all djljjl^ll e3A juj S^jL-ia 

A^ujSiallj A J^jV) OULoi-a — 0 

(.>* Ja —jj ^_ill 4_Axnlall ^IJL-X-Vi Ac j>o'>o ^lalik^a Ax^a^3 j 

^)Jjl—1 j j) *AJ La LJlc j . j^oj La ^Jsi djLjj jlLall j djL.l )qKI 1 j^ La A^j3 A -1 _ aj- ^Ji A ]i 



_4-k 11 <—jLmjIft«11^ uiLiLiiaiH ») ^"'- -' 

jjJ_3 _dc. Aflj-sa_ jj . AjA^^d_<J1 dUM ^^Ic. I l^i^Ual Ad £*1 jjSM oAA 

<Jd]lj Vespidae aIjIc- ^ Ajc.Lu^VI jajLjaII l&-° duL^i* d- 0 A-oUJI ddjjdJl 

(ja AJu*_* ^Ijj! ^^Ic. JUi jjjU dlA djl£ jl IajIjjIuiJ V Formicidae aIjIc- <3* 

_II ^ibj .Ai^HuiAll dldldllj -laid ^jlc. Uj±ilj <, 11*y \ dliVl 

3-d flj V dLiUUl jl Ajg-1 I 3d dL-u^lLJI 3* A*uudl 3] I (jU 

. a! ^duJ^U A -v .I ■ A ^ t s-\ \ 9 ^ Ulc. 

AjjdkJI J AjjUUI CjtufljAA]) ~ A 

t^-lSI J_ rJI (j-o AAjIaIa dUkjA Ig-ljj LqA 9 34-!*} AA*-nUI clAoVl (j-o ^A 

^ * 3I »flVl 3 -° ^A^3Aj AuAld tA-olc. AL.^1 AjI ^]j 

A jjldll dl_ _1c, 4 ^11 -v-11 i"i1 a.i\ Wi\l Jr*y- ,dlda3*«dl ^ua Ajla* ,a\\ C-J^l y"\W 

' JT^ T ')}'. Av.^Ka 1 'll j\ '-j^' 1 i *i \c~ IAa^ojI 3^33* ^Laj (Jjl ^*JI A * si > l,o 

.\-g-i3 C_Jj_C. 3 -& dldiLu ^ic. jL-ia AJ (j^J jlajxx Aljhliuil ^jC, Ajdj ^£] 

dll. ^_ Ac. Jja£^)A ^jj a] AjjiaJI dil > ^^)aa 1I ^^Ic. Idajl JlaJI ^ tlnjj 

^jiuldaJl diLiJaj^o Lai tAj^diJl dilda^AAll ^ Alila ^Lxj diVl^ lilUA . 

L^LaJ CjSV Aa 

(J_Ji ^U^-iS/ 1 jjiijAl ^ I^ijljc-J ‘UxjJJI cl^c.^1 LS lc. (_s_jaj (jt (JjJaiAl 

(JliL_a^ii.V 1 LlaiJalia (jJJ i—il£L«il Ajtjila ^jfc '*—*AJjJul Jllj ^Jauu jj lUbjIjjiujj 

^ ^ya J^iJ ^ya 4ja*iija] 1 4JaJj^)Al £-1 jjjJ 

^ic. '' A’lf-'yt < AJuxa Aiiaxo ^3 I^JIajLiA j \ ^ ^ 4-ajlSA! _J * ^i'. ic. ( _ja 

(j a . 4 -k 3l*s ^11 1 j€.Lojl ^-ic. UauI lIiIa^IxaI! c3A _jA -O' ./] ^ il ^H-Tuill 

Dryocosmos jiJI 4 jxsI£AI jjjalall IA> L$js .’iaV. I j^ill 

jj _a 4_1 4_j.jikll *ljc.Vl ijc- (jjll cjliUJl jjlc. jIajc-YI jj uM-A^ lA kuriphilys 

Pseudococcus i _ r iA-—^ j—A ^—^-_AjiA' 4 -^ al S AI rt-a'jjj Lilii£j t ( j;. ^>1 ’j LS L^J)j\ <iL_ja 
ijlSjSj tjjUljll 4j|jc.i ^jlc. i-'ijjA di^S/Li I^JojImui UijjsjllS comstocki 

Oxydia 4—uUill ojjj—II 4 ^»jI£a 1 ALjal JLi<i ^ Telenomus alsophilae (j^A' JjAa 

JL. Ji jj a j iiLlI I j* jjic. CjLujI jAI jitii jjic. lillj jji Iaajaa ^j_>aI V >A- ^ trychiala 

. ^ 1 > 1 4oijjA Li^al 

-rnr 




Jjk31 j -cj 

_1C- l^j jA_a ^3 ^)jjj Au*_ulall ^Ia&SH t&^u^ A^jAj t Cjjliuj 

j_a La£ -f^r j^i'vH £■ ^j]| population A iY\\ ^11 jjLixll (jjj An* ^ Ai Ail a ^°\ ‘s a 

(_j^a_ jo ^a iLuljj jl <Li^ jijijj-* *. u ,^S]lj £■ jiii A ^11 (JjIjjj 

lIj _xj 1- ^..ilc. jilsu Ajli < ^)jLja*JI oAA jiluij Lxn^j . Ajj^xaII qa i A.^ jA: A^^IjaJI ^yajL.^a^.11 

.biotypes Aj^-jIjaj JjJa jl traces CjVXj jl tsubspecies £ljjl 

jl tj_jljxll IfrluJnaj ^^i J\ t^jlnll ^i^all U jLii=J ^k ^jUojlII $aa Jl* djjlijj J 

^ _« ^1 J iLu^j . jLjj I^jL,^ SjjA jjjIji-o jl 6 I^jUa ^k jl IaIju ^ 

_a j! A-Ux-o Ail £-^j AjJa Lo j**-v,r. A : i^^Lk-i3j Ajlcli ^a (jl e>AA 

^ j lAl '. -rt ^ A^ljlu ; >m il l \ \ A fl\ a ^ i t luf- Aj^ikiU j)l L i. n) \-a\ 1 Ajli 4 A-UJLA Aim 

.AjIjI jxll jl A-lilxa]l ^ dljliaJ 

<-lc—ftSli tj—« *--—^ biotypes 4—jsjjji jJ=> el jjdl tj *ji ea idVlaJI (j 4 JJe tj 

4 VVI ele*J ^ in 4jeS jl 4j*IflS? A uutilj pl^jji laJala 4jl 4 cV' 4. ^ ^Jalip jya <jxjall 

j_ja. ^j* 44 »jI£aS Trioxys pallidus (Jja^H jpa jyjljlijj JjxuuJ AiLoSii oiiA . 4i.ij"un<i'l 

ai —^LJI cA —jVyil ^—a distinct ^lis djlc iiiila Jl Chromaphis juglandicola cjl 
Cotesia rubecula J—jikll ^».ljll _%£. jjSoAl cljji^J lUaji ^LoSil j>^j .4jjj»j/l 

Pier is l_i jj^ll (Jac ^i 4il 4->.nK^\ LiJ_ 5 ^ <j >* a-t^lail CjWVjII J JJI (JLiddl Jl 

t^i 4—<Jil . v) —c. (j— 4 J4 j A /\ • < ^.Ic Ujjl (jy* cLili-c Jilj rapae 

JJ j;.am 4j]ij]| dilcl jSjM*y I (jjjj ‘IjjjI tj* j^*JI lj^-1 S^)!^JI dlcljjwij/1 

ijil C_>lj4 4—Sia‘l^I 1 —j-^Llh 44.lUj*j LljJj tja^aJI dai. tj*lj ^ lt~_~ ^Jil^ jjj ■ ^-*11' 

4—.i^jjaill j j —JaJI j jl; C3j 4 ^ ql^^ll ^Jc- 4j jJ3 j A-aiflljj o^IJjJ Jl ^ 4i Ci3 ^44 N j ■ L ■ ^ .i'l 

“Ui—jdaJ j—^ jj i(JI_ j* 1I j_Jm J»a .Ajiliill dLd^j**!! J^* J 4 j*aI die Ldyl biotypes 

tj—j 4 '—j J* » u J (jiill Ia*o1I (_ya jm jlj tJijjx* j Jo dLiU ChondriUa jimeea 

djjt ..II leiLiA J dj^ja-all tj* 'tjl _jlj tJa45 Jl* sialj “tliXu, Ull Ja^I ^*“lj 

,ljji£ Jal dl^jej jjlj a■’ jua'>ll (_jj^Vl d'yi)L*JI i jji si'i jl 1A (j* <_? 


r^r 



4_*3LLAj! (JL^d AjjwiaJI ljL* jli-ail j iliLWilall f \ \-i"u Iij 

j <\*\ 1)j 4 jUj jJ\ : Am rtt^II S \\ 


-^k M- 


Jj.'P.J LjaJ j bkjljjjj .^j]l .ij.laU 4^x-aj 


^_lo (J^-*a—^Jl ^il) djI^IaaJl ^ja J3e ^lc ^UajVJ A_i^j ).ijJ L 

*1.} &Y^ ^—1^ Jj^- 3 —aJ3 ^Lol jLujJ j 4 ^>LJIj tAjaniliti c-l-leVI £_ap 

djl^.1^—pVI Lh® Lfc^JC-j JL^Y 1 ;jW' IA ^cijJ>ll ^ / >>-'^il djl na11 o!lA cAjacniail 

. 3ju LfijS JiL-aSjilj ljj^Iij .^Jill 

/p-»Ja_lj JJ13 ti a^'u^H ^allll f- ^iil A-uu..^jjj j A_illJ 4 jj^>j ill ^»jj ^jl ^jlSLaj A_pAV^ 

Ll<l1>.ii ij -4 iC L .fll'^'l .12 CjVl^JI jl tL-l^IlsuJl I-Ip A4J^)3 A jijjli Cl^JI 

^ —k-jlj-o Lja— j! < u \ ^ til (J-aji —j (jl .niche a jnill .j^iaj ^ (Ji» >Tij 

1_4JJ l .. frLo J_ Sk ^k Ajj : pJl c-i.lc.iU A_j ClAc jp-Y*]i -jl i,. ll.nl ACjlio 4_p.ljwa cJij^jaj 

^_1c ^jU^u'Ia A Qi“'iA a JjiaLLc qa ^^pll (JjiAj ^)jUic ^ ^ ^JJ <jl s 1% ij , Aj jIjla Cjjlijj 

jljj^jiU A_L*j ^ja ^pYl i. < ilW'u .12 j jill ^piil lA-lpljj '_io!i^_Ui A U‘\A a\\ CjV iU^Ji 

- A ^'vi il l A^sl^Ui ^k^Lic /p pliUUI ^ > tTil* ^ jLu^J ^ ^ 4 flV\A- .n A \cl 1 -. ■ ■> ( 


zty\ djL* ji*_Ui l ^_ya ^J\A.A j ^ A-\ \i AUax] )C iiUjlA 

^_!j ^_ jj AiLi_ jS\ AlC ^JLiUa j^C ^LpJI IJA ^2 j . Aim,^ 43^' A \» t vl^ll 

^-ujij Jxi A <\ nfl ij Aij^plii (_]l ioTii.uV 1 ^jSLoi 

C jli^a J a J ^.a aLIs ,^k ull]j {jyA ij, A J iU ^ ij?^ 0 Aj» j i^ili c-^Cc^l i Jja J.1C ^ o - > a 

^SLuJi CIjUla^ Lo Lille j .Ajjjuq AsIj l->- a - A i*n^p A_i*jjia C-i-iC'i ■* 

.^ij^JI Ajl^-j ^y3 l^ ip pkl ^jUll kiilj ^jC- Aia^)LJii CjLiLiiUlj 4^Yi ^lllAliia ^ya Jil jidcl Jc. 

jIxjIujVI j jaajI : A^jLuJI S jjaaJl 

U) ~1 (jl UJ_pj Ij_Ij .'^-43 pJ^Cj^Ji JJC ^jLljLSII jlaulujJ J1 \Jjlc.ijpj 

3^11111 JUl^Y' j,>^ T ii AiiaLa JJ jLjJjVi ^lall<<i 1-^ J ^ i p. A-ULulall c-l^Yi 

.^j _0 til'i _ 1A J J ^ A«vll dl'oLaC c-Llil A W tall Aixl L*nA S^Lja ^ j^.1 dlljjl£ ^ya Ia i j-a 

A —jjicY'J _jllil' A , ^1 A 4 —Jj SJjjIuj <dl ^-jli.Ja . ill dji jUc ^aJiaij /jjji ^all 

A—L hx i-a —2 ^—•y^li A n* ^ ^j-caLi, ^ \ ^ ApijJJ ^ji ^ ^>Jj i^A . djlji jj-kll j 

. j4aua!I jl^-Ul A_i3 



*Lx£l!L«jl 


l$jl 3jVl 3°3*^ i 3^ JUJ 3j«l 3 UsijC, 4a*_nia]i pljC-V3 3-aLaJl ^11 3- a 3-a 
dJ jjdll (_j-q ^-al^Hll j! Jj 43 jl _jy~* Cjlp.l^>^j i‘ tVj oJ^jjj-Mixil djl W dll A_i3 hiflVi 3ldo 

.4_Ic-lili 4 jl 33I1 diLjuldli 3*^1 jlda3U 31 £a Jl JfjLjj . Jj2 4_l^.Lai31 

Jl V] 41 ^ <_ )J-^aII ^)JC. djldldll 3-‘ Q (j^alidll jA ^oLvaII ( i M*i\ JjVI a!1 3 I 3 ^ ^ JLi j 

c-^^li 3 1 t- J313j ' *3I.1 ja 4^j3^° l3*-^ 4_jJ.^JI d il ndll 4_i3 3ldc 1 * ^*jl 

dl3 <J1 ^9j ^1J J I ^ A_i*jj]ljjj 4 jlS 3]I £*l jj3l! 4 \\\\ «3jj3 4_Jjjj3a 4 nn lijja JaIjlaII oAA 

• ^ jUJI Jl LfrJJJ* ^Ui 


^w-nkftN_j 7L4um _j 4_k-ald chamber 313^ Jd3 _j~> ^11 JaIjla Jl a^jJI di\ n* 11 ^liaj 

4 lc-Ull djl jjldll (Jj-a_flJ ddic ^ t t }jC, jja jljjA (J >1 » dml j jjall dAj^jdo $ 

.^JU Ja 3 Jj^aiilL) jju 3d Ujl^V 31 J JaiaJ 

(jl ^y. _ lc- Sjjill IJ U ; 3 >J 4_lc-lij o-lili dj3 o jlldJl 4_i*_i±laJl pl^-VI ^Jlj 

4a>t'Jlj liA dJ Jill dll ^ nvVI ^ddj «iaia 3 oa 31 JjVl 3 j3-1I Jc- Jl3^ oj>^ Jdj 
^3 3 a 33 jl 3a Ja Jlila cP a _> A - 0 jl 4^3^° J 4 Jj* (J33a Jl 13k 3^ LT^ 

3 j-g) 43-i^di <J1 4 aVl 3k n^- fj IjUil t j/->i/a^'ill djl jlddj ^3^J J l^A .4jfi& jL* 

dil jd—=3J 4oxy 33 j . j3i dVl 3aujj ^3 ajaaI djlj dj33j) Cj3jI£j : ‘^ ^ 

\ gj\r> ^^ 2 k_i ^jl ajV A^alddi jjua3t£ ijj^u 4jj 331 di3d^AAll ^1 4_idL»Jl 

k_j—irdj ^ — S>1 1 £s3ll ^ jjll Jl 4-ia3JaVI djI^jlddVl 3 ^ -^3^^ 

^—flj>_*J 3^3j 3^ 3^“°^ '*^3 v- 3 dj3l_u <j ^jLuijjj Ja±jjj J JpUal 

djj__I31 3 -° ^31^ p J> ^jAikj3 j\\*)$ «a Jj Jj3u 3d 33V 1 dilj33k3 djIjl/^Vl 

J 3 I a-^] 4 —ji Jail c-lj C-Vl djljlj—d ^jJa^du t^)~> ^kll djlf.l_^kV 4 _j^jA ^=31 3 * 

jl dj3_ mj Ji31 jl djl_iiakll ^uasLid jl 3ij . _y±\ Jdj l^_c. jl y> j3^ 4j^>A ^ik 

.3j 3J1 3 * ^ d^3li _>^1 J-^ 1 J l g r- 3 3>a 3^ ' ^ .ft •> 4_iddjl pljj^' 1 


dj—ij u Sic. ojL^U phytophagous natural enemies *331x11 4 pl^c-Vl ^5 

djl i3a 3> 3-a ^a^ rkg 1 4 ", >\i\ * 11 4 jaji^ill c-l-^Vl ( 3 a _J*-^ ^ 3d . _)dl L_ldlc. lJj! jC* 

Sic. ^uj3j! lJi^A jA 11 4dij a 4.C. ^3^° ^33^ 3 ]^ djV3Jl 3^ 4dj3ia^kA jl 


^jAU_a-dl ajalai 3jddJl djlda^AAil 3 ^VI Jjldll 4 j13ijjj Ija .oJ^jauiA jl 3-°3 jJ1 

jl j 3 dj^j—L —C- 3ja—j) J 4ft^)3-a ^'1_^1 3V3al 3 ' 1 ^ ^ 3 )~k 3 -1 dlljjldil 30 l5_^V1 



_ Aa JIa-4 jjk AjjaI^JI CjLc*jjAajIj ,-■! jtjflUV A 

AuLil >ua ji! 4 ji j JiJI pIjcV) J>j 34 VI jLuiVt :4 xjLuJ 1 Sjk4.H 


tA_ix_uiuJI ftlicS/1 ( *-4aL^4 j.u /i A^i.ijllj ^JLalU <k^ali diljLuiJ _ 1 '■ dy JlS 

u_jA^il t (jf ' 11 Jl J 1 -dl A \\\ nil idiL-ta^A-aJI ji dil ^ n% 11 A .dl4 4a. ---i i j 

AjJUkj Cjljlili'yi oiA 30 L_i.i$JI tjj^i i-llc- . l$£LLI (Jj3 -SjJjJI jLiliVt L,.,j ^ l^iia.'iLua 
5—tjAxi ^yic. productivity ^oaAjjVlj survival AjjIIJI Sj^aJlj jl 4 ja*j 1I ^^lc. oj-iiil 

dlljl daljLlj Ift j 4 C jl 1 Aiu^u,L4 aII 4 . jj . u ~v M I i_ci - d i 3 ^£j La a-jlc. 44j'_uil ‘A I ^jV ' 34 

dil_jUi 3 j _iV I dil_jUill oik ^j-ftatJaVi . Jj jjjjiaH £■ ji]| Ajddl Igd-s^L^a Ju.^'il Aj^old 4 _<a 3 

/jl ^ LaJS ^iLiayi l^j3 ^Ilwj j ^lil AilaLa]! l j ■ l^jSJ A nijni% ilj l^J A^Id V A y% 

oil— A ^ j . Aj —dlljd "Jl oJ —A l$do l* la ^^lll AiiaLall ^ Azkl jjj V dlljldll oAfc 

o ilk (_^» ,4j a Ajjtnixll Jljj Laj dJ jldd^l 

1 $ t ^ Al ^a-niall lil^LuJI jjc. oJjdx^o djjj^a jJjJI frl-il .Jd 

.^-itulal! jAsiil <_£d&3) diLj^IauaJ IjJLoJ 

^ ^Jjl^tll IaIju ‘—i jijil ,34*4 (^1 4, W . J . H I «.Ijc.^J iia 341 LlaVlj 

j) -* J***V *UjIj »ftll ^AaI) l^A ^'LuujI C)J ^1 V .0 A njll 

jJ—sJI J-j_J i jl Ai^^^i—<JI ojaj —^Jl (J^AaI jij t^^>2kl JJ A fliVui L>*J J] ^ 

olj^o AuaaJaII frl^C-Vl j)^£j cA-qLC. 4 ft. ^-> t J >tB JvLLyl A inu < fi j 1^11 J -lol«-j jl J^*v^l 

jjj A—gjill dll j jl A jjC-^a]I dll jldll ^ua^LJ V <ds ^L 4 j ^yUayi ^jl Loj 3 

_ Id A jdLl]! jjL—J 9 SjIdj . l^J S^jL^aJI ^^iaLLail jl (^j^Llayi ^^Jalda ^Jald-Al | j)l J?J~^ ^ 

j)lj _ la^U l _Ailc, Jdudd Vj jljJDyl ^jH ^ Aj^du^ll ^)JD dlljldll Aiilfi dlU-a^ 

Aldafi-aj aJj ^ UJ^ ^ IJId dllj A_ui_niall cI-^dVI 

UiUuii aJxJ AiJl j*Jl ij Ju3l dljlddy diL^ ijoLJIj dULim jjuj V SjId 

l^__^ (J—aIs -i-iD IgJ jl l^J ^iol ALdJ dllil A-^jLa^J A.jijiirx'1 ^IjidVI <^Uj -lUxJi JjjduJ — ^ 

_ dV| C)Jr^ OVUI 3 (jLu <_s^J IjlA ^ Ll&LuiAJ l^J Ajj^all ijfA 

1 1 ^_»-a .\* f\k*i —J J ^jlaj-gll Ajli^ll A^3 Laj A oJ^^LawJl Aj*_uUl 

. Aialfrldtidl ^JD I jjV l (j>x 0 _,) 4 ^ j^D ^Lda ^>dlj 


r^n 


t •' iM, -t q cJ—° dl_ \ Jsl 4_ajAjj idLLiUI ^x ajAjJ (_5jl4j! (jl Y 

&A—A (jix <jlj . iljlxll <JaIA <JxllaVl jl 1 J^Vl L>* AAC C5^ I {JjSj 4(JajS/l 

oA_ jA^. -4—jji-nla c.1a_ cJ ASldal (jl jj (jAal^AjVl ^>lal 4 x\ 4_d^C. (■'* Uajl (jx 

(jd__XJ dw*\ (jl ,j£.AJ ^JJC. (JjI jxll ij^Aja d JX 4_id 4^ iUjil La I jAL JojuJ^H 

(_£ j _al JxljC- d jAa. £x AjJtiJaJI ^IaC-S/I 4SLdj j>xi jjj LaJjC. 4-*-ala 4_daJj dlf.L jjSjujV 1 

a —Slxl Aj—a^j jAjj j£l t jjaJI ^ it-ald idajj habitat destruction tjlaj-JI j^»aj Jix 
Lj Jjl J » H (jj A_d ^_ Lojlx]! *\W j' _3 cixlc. 4da>j . l*1]a djAa ^-iC- 4j_lali dljLuj 

J ;L"i ^j]| AjjQii £_dajj io^±xjiSLi jj^^J A . Li ^ )fl a\ I A '1 l** l l j, u^l W 

djLx__l 1 _xtxj L-Jtiali (j^SL ^ (JajlaII Jab tiljLJI (jlj ^yllllLj ;AaJjUI dll jdall ^Jc. 

,4JU dj^lall dial Ajfy\ £x 3 W^J"^ j' 

4. li t A-ilLdl A ] i| t A ■>. ,nH ^ y d if*- j l ^Q*\ 1 A n lA 4 4 AdcaJj 

i_.iL.ujjKI ^ JLAI j* LoS (j>»» i ^ ajI VI jjc. dilliLSll l^jLaij l^ijlc.ls 

generalists £—^jVI 5—jjuuJI cjblc. djb £-l^jV’l JLwiJ j^S j Phytoseiidae 

■ 1a j| jjlm l ' L ' r - <k-li 1 ;'a^ tAiVI <-ilc. Cjlilllj 4 lnl u 1 j 

dla.t.^all ^x ^)_iC- j ^dl Aiil l^jl a!_*J 4-12Ldj dLxj^j i d- J 4 dU ^Liill Al^dujl (_Jxj>iU 

^-a-ai—J 4 jc. Ij uxa ^ j J J\ c_ljl dll ^ c_l jldll 1 ^aJ ^jji i <a1xa*J 1 ilia. ^ . ii£jLxll 

J—lx wl—^xS t_jjC^>xll ^JC. < ^pajl > 11 (_jAa*_J j^_la d^/ Lala.1 -jl .il^jtlx dl j^ia ^2 <axl^Allj 

lAA jjldJ ^.x-t-uj J AxJ lAjlj Jl^La ttilLxjatVl L^ 6 ^>Aail 4jAilll 

(J—lx ^j-lc < —A4 flV^ x d!A j^xq Jaj ^x AjV IaIj j jllL (_J^lifill 

.AjjUall S^M is^ ^ 1 A] d^ldxxll &AA 

dlUill ^jjAjj ^iidl :4lalill i jh%]| 

s-l-—c,Vl -il jij —J (J—3 <L-ali o_^ki. JLJI ^yi JuiAl ^ jjJI Colonization (jAajJ jAs 
4—lijjbll iJlDt^tall .4jVUalj ^Luuallj 4-ui <jij jl yu establishment -^Aajj Jj 4j»j iKII 

1A_ It) Jixjj 4 la.laj dj^_lal AS 4jojiaViH ^lAcVl ^jJajl dV jla-x ^x %V 1 J AjxiaJl ^al^^xllj 

^ establishment 4 j1a aJsjj Jc. ^ ja^JI jAJ l IjaS idjjj .^Idll L-xdl ^aS/ 1 AaJI 

.4j1a t 4 a1Lx11 j 4 4-uaIIj 4 4 j nill JxI^jlII j^x AjAo ^1^ 


_ A\\ ClL-ujltAlIj UiUluJo]! 

j jC- j—^'X jLukj AjuJall £ 1 AT-S/ 1 sliiajJ JjJLS CjVL^- d>* AjA*J! d_zk.jj 

ri i njW ^-3 Aj^LIaII s*_fljjla]l t** 1-^*1 *UuJ*_aI 1 ^lc LiJjJS i . J Lcj k ^jAj j,«Jj A_u~uL-Ui 

ajjj ^ jjiirdall LiAj 4jV \ A-c^l$» ^^3 <■ # iiui jl t AjA^JI 

clAcSfl ^ya {jJa.x-.iIl tiJl-iA .Aii-jlio jjSl 4jl* c.Iac.S/ 1 d^ 0 AEyL* jl jS.1 jj (jc* 

accidental Ai-it-a J\ a j> ajc* Aijlaj aIIj d£l abVI a.^1^ \$ A a\ a i» nli'l 

Vj L a.^.^il Ajjlt ^JC. lAi^. i!Ij (^jJaJl jAjlII V Cj^LaJl ftJA (Jj-c iLa L t "-‘1 Jf\ 

C-l ^ r-Sfl ‘Ula. ^3 (JjIjslII jjiaaj £-0 (JjS /1 'Llaljjjj 111 Aulc Iaja. jjISjJI 4 lSx j 

4 IjLc. j (_£ j— ivll jAaJI AjIc. AaJ jJj ^ ill ^Llill (JjLjlII jj jSj (jl A_ulL*Jt Lllli^U 4j*_iJa]l 

L 1 j^ j CJ jJxjUI j t (Jjj jjl jcaLaj AjjlicjSJl iAjljjS<Jl (_j!ic Ajjljill tdalA ^Lalx. 

(J jljxli Vj V (jl A j* nUll eJAcVl ftjA2 ^-lc* JJJJ (j dA -0 ^ J-aljC- I^IS 

^-*-*i—Jjjl'i (J yLuSx _^-ail .^Ac, A-3 ‘uucll A3^/l {j* lJJ* jAxJI jl jls .4_UuLLail 

•lS 5- j-ijJi ^_uyla4 ^jLiiil JjLlII 11 a d)l l 5 ^ 11 a t^iVl ^111 

o^) _jIS i jl ^ ^j jl djljLiiil d/ 4 AS^J] Ijll Lol 

f. I r- N, \ /jj *\ \ ^jl j^Ai 3 i, <J ^LuSJl J A_i^ y jijttiflll l^_]l B > «n ^3 *>—&ll^ \ A )1 -‘'iP ^_Ic- j) 

<s _d^i .1 jadl Jjlilc ^jic< j.il^ail 

^j-L-^aVl d^ (JjLsail j& j 4ja^nlnll ^ l-lC.'i/l jl-JJC-j tilljA 

4_ Axa dyj _>*-^^ L^jlSaj] J ^^^13 , (^yLLaV 1 dA 3 J* 3 

d>^ 1^.1 > 3 4 jt j CjJ& d^° (Ji‘‘^* ^ .<^-jLdiXc _) : iC' 4_iikl-Wj 

JaiIlj .<i s >n'.ftll A°f$\ a aK'wi ^3 £-o ^Jj <^jLkL« l-aj^A 3 dA 3 '^ 0 

14_J^la jJl ^ ifthwll j ^g^a-i^all t—)l*> jJ d>^ ^ AjuJti S J\ C_jlu -Liik'Judl J-<ai jixJl 

j^ju_ wji d; ^ ^. .ft^Ujayi 11^5 ^jic. j .^jIjlIi 4ja^^aII ji.u^vi ^jjjIjj 

jl jjjl -t^V 1 3^'-'-* d 5 ^—j 1 (^C Aa jl^JaV Ajjl 5 jjiLc.su ^jjjaJI lIsLjLiJI Ajj^UxJI Jajljikil 

( jl'r ; _'A d>® i , ;...a'i_LC 0 J j j'Lva]I jjV 1 d^M jcU ^si j v ALyi 

. jtiUay I ^jLljJ 

«-oLjj ^Liil J^aljc. o-ic. ^jhn'i jjj*-a ^3^ j-ic- establishment aiLjj jj^aji Sjlij 

^1 jIjSVI j.>Lj JJfc J tft jAJtiLkudl jl A % j iA_uljj ^j-qI^C. o-lA d )^ 1 -*" 111 - (Jj^Lla ')/1 

d^J-3 4A_clc .(^yliaVl jA 3 ^ 4 AjIa^.j (JjLlu ^ jjjJa3l ^\ W‘uwl j ^jj s^JJj-*^ 

tl diaJ Jlkij La jl jJal ^ ^ A cjIld jl j3l d>* ® ^ 1 <^ 5 -^- i_$ j?"^''■ CjliiQa'^ 1 

. 1 g mflj AiL A 5 T'L^jii JjSl ^^^jS l^J 4 ^jLxJI d/* A^ACxa djl-'l-laj d-° ‘—fi jjlall 


r^A 


ft) < ,«t | _____ 

AjC-Ij^JI Lgjj^la ^ i aV't'v^ j^ill ^laLLJI j>-a J^C- jpLla'yi ^aJJ j)l 4 j 3 j>-a 

jjjjj Ji 3 ^lll 4 -jj-v \\ ^ t\ \\q\W AjJahII gfllill jl t n >nl 4 lj i»a-l^J j£<Qj < L^ k ' L - La ^J « 

, ^1 ill ^il A \ i« ^ 4ila-iia .^Jc. 


^j-o 0 . 11 L^ ji Loj 3 Aj^al d^pUlo monitoring AjljLLg j^a jjV j^^JI j.a*JI j^LlaJ 

(_j_-q ^)., j£i\ jl l^)$_ii ^ X jjj^i -1 *J jAaJl ^j 1 —flLu.'j£lj .Ilia jail La ojlc. ^ c A_^aJlo 

.A_£AJb] _ j Ai.laJI ^^ill O* -iSLall iaVl jljlaJ j^a 'JIiUjC. .i^L tiBij c Aiivliaj jh\ 

lij^)*j i. \\ LTi l’* \\ \\m \\ tliij (JLa *lkl j)li t<-j*JAlail pl.iC.VI Jj -6 ■ ] ^ ‘ “ Q > Ajj j3 J jI JliC- -1^.1 Jjj l -ft N U"V J 

jpLLVI £31^-0 L>° LS^ ‘^-JaLaII Aj\^r- jjl i.i-yj .A ^l^nll Jj^>Ul j)^ j}jLa\U bin. 

pb_c-VI jjI£jJ l^HiMilloj microelements AjLJhll ^^alic. ^2 ^IjJI liili ^_£LiJ ^»i^ 

(jl ji Laj3 Ij.h’il £3j-a (_y^ (Jl^^Vl (jc. CjLLaJI j)-* bja-ll li)i v±l!j£ .AjaKjjJall 

d\]L& . jj-Jb j!iil 0 -aU^)J pl^aJ pLul Cj^aiu .23 4-uJa jVl iwflj^lall j)-a La^jjc. jl A-l^.L1a3I 

pb r^Vl j}—<a .IjJa ^J-^J (jc- LA^V^ £-* Juiajail (jc- Cj'vjLu J. 1 >,*iiJ >■. 

. jl ^l'ii.ii V jl jA 4 qWi^H 4 iaj ^Wl l 


j)j-. *\j Lq Sjlc-j ,^UjJI j)l (_^ lIj^ ^l-k ^j^gajc jjjiajj >. iLLxi> JiS 

JjAxaII aII <—aa.w'i j t jUJI o^)JL1a]I ^)} iX } 3 jj A^a j^l 

i (JS ^jic. J . A j,» jj^ll pl^C. V il jjxiajiJ i^p J jTa CjIjia^JI ^3 Lc. jJj^i pUa^Vl jj5>i j)-a 

A—jl j Ala jj j)l ^-ic- o ^^i\\ AJ v“ \injl Lq (_£ ji2k> ^}i.^T.‘\C (jl o j^!Lall jL^oll (j^a Lq I ^li 

jl A-(j^j V i aAiiajll AilkV ,j^ CIjV jl^>a jjli dJlJJl^ii 4 jm'l l_ i^‘*i 


, A U.iLLc 

joaU^jJI pojijj (^^4^11 j^ju! SfLi£ :4 jl ^ UII SjJa^JI 

j )—^joj toA ^^%]l A mil ^^2 jiajjj ^lLII jAjlII (jl jj^o 

C* H'k AjIaC. ^Loli^ A-Ajj A t Klj ^ j_UA \l 0 A& .AiVl j‘ l - r - ^ 5 -^ \\ \'\£- 

- t * “ y 

*-a “> . V\ \ .1^11 ^2 A-2.^ u^aJI A-3^U A_iuu]Lj ^ jj^JI jJl*JI AjJ^,! ^jJI ^)jj\j]I Li^ yL W 1 

U ^ 1 ^ <jl£ ijjaaJI j^xll jl _jla ^ Vy\'i ^5 aji U .\ \*\ dj^^lx^JI 0 AA 

1 —fl AiVl AjLl^VI jSLI ^ A*j La43 Ajlj j jj jjli *\\ A-9VI Jjl£jj A_fcii_lJt>a Aa--a 

.(^^>ik.l A-i*-ijJa P l *iC-1 jLll^y Clll J ■> aSI A^k tSj-lill a^A AjJ j^j ^ |jl Lai ili^uixa jj jSj 



AxSlLtll JIxa J AjjAxfl CjLjjAAj CjLLiiai\ 


$ \ a <J Jal LxaL^>j Ib-a-il i—Jj^KaII ^ja Ails t <_$ j\ xII AjJIaS ^»jJj Jl AiLAal 

aj ^ \p~~_ % yi__ixl ^jLA*JI l }\Ut^ jii , 4 a . .l *\ \ asV I ^ let. axsI^aII ^-i jpSLi 

, J_ jJlx -* (jj|ljll aJLx Jl (^x^j AiVlj ^jj-k\l j^*JI ^jjj oAj^xJI AS^LlII ^Llai Ju-bj!il 

^^1! ^jj—J ail! ^ i lij Ai]j ^jc. 1 JLa u_?^ jl) ^uaJ duSjSJl li*b Jl (Jj-^jll 
<-. lu. 4J Jixj ASj^iui^l As'yi JLuif. .}Ia*J ^^3 flA -iV i A^jA ^jASj <_j£aj ^Aj*_nla]l 

Lai rjLlai ,Jc. ^j£aj it-_fll£ ^j-blftxjyi lAA ,jl£ «{_£jaxjl jAxil J^Llal 

J&aj .AjLuLuj ^ja AiUdJ^j La f-jAa jlaIj^JI l AA Jail! oAIc.] L . i yj* 4 —^l^ ^JJC- lj] 

t_i\_Jj_iiSiJ ^ _j AS <jl£ IaI Ai^alx. Attt/iij A.afrix a AjxnJa p.lAC-1 Jj AxtxJl j!_uc,y l J Axjj <jl 

AjSl__Aaj AjVvLui jl lc.1 jil J ^Js» . jl^jAujyi ^t-ab^ aLjJ/1 aIx^ja p.bjt p.lAc-1 

Lai .l&Aj-IajJ L^aJ j£i] L$-XaI^>J ^ \ 4 1 rfVi ^j^AlS i^Lxjj AjjibuJ J A^ia jnlnll cJac-SH ^ja 

. AisLAaj aLjjI CjUIajlI AjaLj AxtxJli t^^xl AjajJs c-Iac-I Jc- <_oj*'^ lil 

AjPLajxI bl ja 

jL^yi ^yijj ^Aj ^'^3 ©AjAC- (jj 3 (ja oAxij lU^Vi Lg-'Cjg AjjjxJI a^-sISaII ^UJLJ 

oJ_ SAj^C- ^laLiA dlLil jJ-fcll j djljLuJl i^yct ^JAC • A IJill L_fij^)ia 

. djl_si CjUjISII o 3A j) iAatSjjA ^ic- A-ulwi djl_*_u t^jLixVI ^ AilS^xJi 

Ais!__ba* A_xilj r" i j-:l ^^Ull All AxVl dL a (_jLaJ AjIxAmiI Aj^.jjj]1 A^sIAaII ^ J) 

.olil t"i-k u /-il Jill AlAwAl A-iiAj j^L-bll ^Tj-k *^->'\] 

^jA-ba_ jj .Ijx Alulae- IjI Jjaj AxsLill ^l^S/1 jl^jjlL-jj jua Jc- Aax^] ^jjll A^-SIAaII JaAjJ 

(J_ r 4 fi ^J 4 A-alj 1 ^ a\\ ojLiJall I^jI jjjUj l^Jjjla% ^j-a .laJlj CjliVI JsIAsiJ UI^a!'| &!&> 

Aj\__iaxa] 1 iLi^lj tAC-jJAall AjLxLaaII Auxlij] o^Lijj iAjJl AjjIjj AjI 'IjjaII JIajlLjjI 
t * 

3l-i c-1 ©jbj AjLiA tbx^Sjjj Jijl A’kll A^xSl£>i jaI^j AlLx ^gk lAllji Jj AiLAaVlj ■ A}» nlil'i 

L-iI^a lil .^ulAaJl AxSIAaI Axxlill jc-al^JI AjULiill v j -Q AjjC^aJI J-l jjS/1 

. A\y j\^u]l AxsIAaII JiLx i^ya CjliVI jl^ju AjIijj ApL-caSsjj Ajc-'LoIx,] 

u^Vi 

A_xSIAaII j) >^Lic> [_ja SAj^x ^l^jl ^1 ^j** 1 ■ 'j (jA tAux^i^uil AaSI^aII JsLxa ^ja£j 

3l jjliijj ^aLi^)J AjAx La (Jja i^SA^IoiaII jjC- Ail nlSlI Jc. aLcoxaII L^jI^jjjIj Jl l A^-v jIjaiII 
u—SI (_jjl ^jJl-JIj Achatina fulica iJ ^a ji I ^SjiSI a -^KA Euglandia rusea jai*ll 





a) j-qIjjJI ^ jjc. £aljS ,yfcj liLiiaiUIl ^ Partula jVl ^jiil <j^al jfcJ 

.0*lj^JI > si AAl Jja s a A A ^j£j 

aIjJJ__uA£ <A_9l£-all ^jjJall CIjVLa ^h*-a CjjI£ 

^__Ll 9 (J »Q^l-J ^iaLa^il jl a n knl AjJkJjljaxJ dljlSj iAJujia SXai ^aLuj-J i 

^ajluojj 4&Uaj j n%j <_£AjI AjAijll ^Lij J ^5^* t-)*^ t Jli-sJI 

1 4 QjQ -v \1 ^ .4 j^C-^a 11 (Jj > <a 1] ^kJ.1 A j^iJa ^_jl 1 t 1 UaJ AaSISaII ^-ai^J 

'i bJ J — ju 3 ^ A AjJOila]) c^AC-SM Jj 0 oAjAa ^1 ^jjbjjj j^ya AjA^i^nll AaALSa]! 

> *c- 4 a\"4 ^11 ^jiaL <A1 «Lll»jjI]! AajaII (JjAa . Ajlull S^Ia^U S^jla-all jj> *^ll 

■ 4 1 ■» *. ’ L> ’ I C^AcVl (jLa*JuJ 

^.l-iC-Vl aI^jIujI ^j*a ALal^ail A_uLoii1 Cjl^ijlllll <Jjiflj jl ^Ju (jLfl\ ^j^aLic. L*Yi 

— ;^Aj cUjI JiLi, AjscnJall 

qA^jjj Lm<ftll Al^aJ) ^3 Cj^jij — ^ 

^)2kA_i ^3 pA^JJfr liU-all Alkali L>-a A-a- v la jijC jPLL] -Y 
.jXLiU SjUi-JI Aj^jaII jA-oUxlI ^jy* j-p- — ^ 

aIj _all ^9 CjIj^LqI] (J^ua^l (Jilfij (_T^^ Cy* UJJ' ^ LS^ -j£-oj 

t \ & ft j—C,^yal\ C djlijl£Ji t-JLijlj Ja.Ia SAjAxu dlAj J t*U jjwJLqJI 

-jl Sj _ ^*J )a—J j . Ig-S^Llaj ^jl ^j'v -v-11 £-a j^ajaj ^J-qIaA]! j 

. AjjLkuJL] -v (Jj-aj 

_o^Ll A__jl9j^1a]| j— a£* AjILyoil AIiI^jjjIjJI j^ya IAjAC- ^jls 4 ^j1\jJ1 jl ^q, 1 !«Lay9 Lol 

/)£-ajj (^i^ixll )a^_j La jB ^jjjjAj ^jl ua'I A u^,i yi 

i ^^Lx-a Cj!>L] (J^ik, <a 11 a ^Jj ^jl 

■ —».i : .Axuij Aa^^l^nll IjIu Aj^ai-a]l V (j^ 1 . ^1 

jj—»U Jo^Li (J^iia Jl jjjAt (^yic. (_Jj!iaJ (jiLiAii (_5 jiH jJ jAiJI J^xll jl__)j1 (jl y i(JliLall 

(jlfl l^]j j- (_£jj^JI j-ixjl A_ilc.l3 ^ ’ r - tiiij 1 ~ Q j ■ 3 ^ jj^JI 

Li _Jc ^Am_!Ij ^jJjj (J-al^xll (Alii jial^a .W i ^1 oiitiall Ajli9a51 

.AakilSAjI 



4JIa_ 4 u>ii ddikJl ^M-d,,..! 


j_i_jUJ ^^Uai 4_jdlAl'dll jl dLjLuil ^ya lA^aC-jjl (Jj^aL^cll C i. W j IS ~~ L_J 

a Jlii d_^u JpUaVl lSJ^ (_5^^ 4jy3*^ ^AaJI dljliiiJ (jli iilj .^jxaJI 

4 .V'** JJC- *AA (JiLa djj.1^. 

(J— jltfi (j_SLaj ,4dj}| ^ dLul^ll ^ic 4_*_3 jd ^)d- dl JJjIj i^IIjA A3 — _^ 

j_^.U*il j\ _dk] _9 ■LajL-o jjjt-*_a gjnWi jjc. diljiilill oCA. d jCi. t" iV [ I 

certain aquatic A—,iuL« A_uLa tlludlj) dLijiaal! cl»yi.J ALatCaTu t(jpUbyU AjjaaJI 

dilc till_ojjliajl ji djLiLaVill ji AiitiUH diLjliaiU!j 4Ajc.'di=w l il dL jlSCUl j ((system 

l5^' S-'Jl jjj£c3l jluc.yi ^ jd^a jl (...'T.J (IcA Jl Asldaj ,£d ^11 ^dJI 

A_<uit die dll_C. ^ pi jpl ^jj jSuJl ilA jdal' LoAjjtS . ^ jA*Jl Aj 3 ^iiaj dl 

A__jjj"k W ^Ja C-SU 4—dLd jAII j jaJ j&i a > ; j! jjSd t3 ..‘doLk 

^aJ| cIac^VI jjC- d^ojj ^jVI <ilti (_tu ^lc; 4_Lddl L^jI^JljLaI d^alik dijliitl 

i _ 5 _ic. 3_*JJjdJl j \t- aJLoJ) dljiMI (jl hjj . 4.Art 11 AjJln aAA Jo* ^a^L^jV 

—d La 'die j idjA^Jl ajjlj 4.J* nM) clAC*Vl ^_ 3 ^>LLaJ (j^Lk ^ya A^A^duJl jjc- dlij'dll 
,3jd^!d-a]l 3Jlu£ Ad- t ** > W*j <dJl d'ajd^Li AJ^jlia dl j 


4-JuuiaIl jt.^AC'Vi J) jdj lie 4aid a \\ jja'd-aii 4 jj .dill (\ : H t) Jjii. 



AckjJ 

3 jijLidl 


^7jd IAaI^jOm) AJlbI jd 

. l^jLd 

1 . 

1 jjjiJ') Invertebraie dUjliiil 
(«ll... ^L^S'l (ddclll 

Jjjld djjd 4_lnll j ^jic. Ia^jjIj id 

dlivUti) j AjdSdJI j^ic. du . IgJ 

0 

dL]l 4 idjVl dudadll 
Terrestrial arthropod 
(djjll scavengers 

(j'-«=>j 

4dvx]l d\jjUa!)Ui lg-j| Ld ^dlL) 

^4-lull ^yi ijdil 

1 

1 . 

jld A-JC-I ,|-1>V 1 dd j id' 

Social predatory Aj jlisjl 

jjjbcil (Jdil) invertebrates 
(Vespidae die. JL« 

(Jd 1 jjV1 W d*-J t 4al")dj sjjilo o^ialdji 

(JAaII ksuJj dliLiia ^ Cowi/Wl/HZ-tf f’0WL7/l»a^/ 

1 « - 1 

Tachinid j d^Slj <£b d_ic | 
Dies 1 

__ _J 




Aa^UVi'l 


(if 1 * 3 

4-i,jJ 

a jIsLvaI) 

jjaaJ! jJx!^ 

er^J (jJ^ £jj r ' ’ r^-W 3 ) cs^J*^ 

, <aLx*]', £" i ^jV 1 _p jJ 

^ jjl ^->1 j"i Myiopharus J 3 * 


| 

<uAc» dl jjjIj lilljA Ailld 

dl jjM! Ad^jj ^ 1^ i, jV 1 .^d. 4.].^ * e a *ddl j 

Ad jJi L_LXJ 4jl LgS 43,^" .dl JJC. dljjl£Jl 

r - ^ 

A^OA V1 4 til .^p dlLlLifiia 

i>a) Parasitic Hymenoplera 

Clialcidoidea & 

(tchneumonoidea 

l 4-j ^dk 11 i" ',1 jLif-ilL) <j J±A ^.IaII 

t}^y s^ UJ&? Ujjjh (ji 1^ 

CjLmjjLJI 4.ujL> 1I dljJjtall ^5^*11 

A^caLk AjuJnl dli ^JjI ullli A_lI%-^]I 

. dl.}j*JI A-dilLi 

r 

Predatory ^ jjLdl JjJiaJI 
insects 

^uC- jd \$ AaI'1%.0 

^■ 1> J , C U11I 

• <32^!luui]l ^iC- dll n\ 0 '’L-s.ll j^tlll 

y-y 

Predatory ^ujjjISV' Ojluijji*!! 

(Phytoseidae) mites 

| 


*(Y ♦ • * (Noddle j Van Dliesxhc J-ij*j o^J 1 ' * & ji=dJ' JJi 1) 


Methods of natural enemy introduction 4jxukJ\ Jl jauh) Jjjla -^j 

kA—(j^« a-l?^ ^1 ^ jiluiJ 4_v‘M^.ojl ^uai J-Vjj 

oiA ^Jl U l- u.*.<ajj ^ >.nJ Ig-Lc i dl *JL& 

l ^j\\ d^ o 

Ay \\ j jVjjjVI — 
.A-Muda!! ~ ^ 

» aj n a 11 jl jA\ »>JI l!1jI lUr. —T 

.Ujj^*]\ *loc.'il safety jUI qa jSIjII — i 

..jjl^jll £L<i'u _>JI ij Ajx-uLJI c.lac.^U (jJajjll -2 




4 pi i u jIAaMj i"'] jtjAU’,1 J ..' 

:^AaJI iUj :Vji 
j)JcVij kjU-.iH - i 
: ^a-sJI diLjLS-aJj dilislj^JI -1 


(j^jjuulll j « --- iJ j]| e-SLail -SI^AIm! j j £ji^-]l ^lc- -Ajial j-<dl cJ J •^*" v H .jf'** 

^—lajjj ^ -- ‘ jV I djl jlr^ll ^jfc Ajj^ ioa]l ol^oll lilij ^*->5 {_)a 1 iVll yy -a V diLul^J £-< 

.±ujVI aKj 


i_>j t .jj. 1~^J) /ala^-ail ^Jl i" ’■» ji-v ^_i]l jljJI wl jy ■ N -lais ^iul Aj jilLi-a wj'liil ^-cji ojiA 

_^>«->_,1J £. Oi. AjLic. -aSVI JtlJill ilirt I'llnill A_la (_5All ^ln-iVl _ja 11 L-hj) 

Ait-taj AaIjJ ttlljA (jjSjif -t9 ■ ^ - ir^llLall AJLi ^5 La£j <jAal! djljjaJI jl 4_ia-ll jlj^all 

j\ JjaS—J f-£au “Laic. (jjjlji] IsSj Ig.W .a ^jSLaj (j£i tA el^C-Vl (ja-ul Aj^oli. 

(j ill (jjjl _5 ill (j« l^j-il A-aj^iiII (jls j_jjill (jaiijjj -non-native Ajiajlaiit jjc. LliUjlill J ffiml 

(j_ilaj jl ^jSLaj aOAj 2ji>^all jjL sjljjlSlI release jliUaJj movement AjLic. 

*I0C Vi 

_JJ (jj j i4_lo ^iLLyi J ^a^ll ^il jijaLoi^U 4_L-<ail<j djlisl^c j>aV 1 1. _ lilVn 09 

U*jl W o>H Ajl3j2a1I ^jC.j tCjlisl^all a Ok ^ya CjIajISaJ 

l^-laA.-k j jl j-oll oJA (J^IajJLj •A J-( aLk CjliU^pj tAj oJLa13 /jC- j 

- dll jjjtl] a\ 1 ll J-ax-o CjUjjjiJ (^jaq -IjV tilliSl . Jj 

il tCijlil) Jjj^aII] XaVl IjJaAs Ajji^J! Jll jjlJ i, \] l^iT) La a-lie 

_^J| Sac j t 1 ^ A —} Y a cJocVl (jt' 1 1 

j_ yjj .6JjjHrt <ft\i A -u^uJal) plocVl Sf.li£ A_u<aLiJI A-Jllll (JIac^LI j\ _^_0j! j 


^ JaIajuI t ’’ tj-v ^ 1 A 0 ^_»_a ]1 ^j -3 ^JasJLj jjjAjliil lOA jAjMfll; 

CjI jax Ial—a frLajy ^La t ju^aJI Aj 3 S-ij^u>*Ai^ al^-oit 




a la£j 4jUjyi o*jj Jjs Sac J^-«aj as Soa 5 a^c Jail^.11 j *JjL*ai 

.SJ^^LaaII AjjO^i! placSU AjLoa ajI ls^~ 



JJlll 4,7k 91^*13 


jl j ;J ft til J t4_^laVlj jfl.m_ II S., fljll .ft jLujV^ ^JLftJl (Jj^aaII L-iajl 

^4 ^li.1^11 jUk^l 1 1 iUVij (jinn t ,^3j . ^Llit 4 J^ ^ .* ! I>a I 1 

. ^jnij 4 AjLjLL^I Jj ^3l ya j 

JU>»J' ji _ T 

\ \ai “\a (, 4jwjiM 4i.^"iuuafl AiVl-J Ual£ LoUJj Ld-o (jjfLj (j) ^JpaII tJ Ac 


4-AjjLiill (JjIjjlIIj ^Ij 1 j*JI ^AaIIj ^ai^j y\\ 

(j^Ial_iJl djl-ilc. j AjJ Ai^*-4 (J Jj lg_i3 A 01 * 1 ^ a cJij^ia Ci V) ^Qinll ^w'liiirt 

4_Lal£ ojliiujyi LS^ 1 J £-q djliL/lc ^ .dll (3^J <_fl j 

.<■** 1 % >\1 4_J ?» diSjH ^ 

JajJsL^a — I 

l** lUKJ £A ^jjlj«jli (Ji ^lfl4 J Jjoj ia^. i^JliA J AjV 4 4^^31 ^aJ dj^LA-aJI <_Ja9 

l!j\ _as! jdlj ^)fl.m _ ]\ jl^a. ^ja AjVj .^alj^)j]l ^3 4 ta ^jH k iuiJI (.** i! \1 Ia^jjC^ 

^7 ^)LaJI ^3 £^Lq^3Lj ^JL*_*aJ^M -i-oj /jl 0* 4 o^pla {jl (Jj-gj . ^)i*-ill-J 

^jl£ lij .jLjl^jVI 1 j 'i41 nn /)! ^j^aJ 1 1 Unil (_jC- 4^19 tJjICj C1 jLqjI*_aJ 

oj—A v fliH .^Jj l* 11 a AjjliJ ^yz~ £^La^31 (jl t^jjAuj^o ^Jj <Ca.La. clLiA 

(J_4L»-q _9 4 W *u—11 (JIiaTi^-mV ^lj^jIjII 4irkj3l <jl <- La£ 

^3 ^.ljjt'j jl ^j~*k t*ill 4 jl9j! 14]1 oAA < j_3 ^i-ixJ dj jAa AiLa. ^^9 cJ‘ '**^ ^ 7 ^^^ 

J—CjI— j*^L_C.y < 4 ^p^lill 4.Ja^ 

. £>4*^4 ^jlJill a^ a 4 II j 


CjIjJVI ^uj 

-ilj^p4jl La ojlcj ,(_]ia.^)31 (_ 3 ^ ^w4jXll CIjIjaV^J 4_ k- aLiJl CjLiJJ^)l3) ^ L V ^-J 

—4-^Vt _J——lafill ^_g—9 J-4JUft3l ^-o i ^ ja \ >>i‘il 1 u ^n.ii (J-4*J1 lij Lo 4jLa. ^^3 i4jt-4 CjljJlVl 

. lIjIj 4 ]! J 14 S^_a.Vl aAA } ^jC. 

iCjl jjj! ^kll J—^) elL^J Jj diljA^l &AA ^ 

^jjj ^i au .4 i hovel ^-ijjl^. tsoades ‘ice chest |_ 3 jAix-a ^USi i 

isi^jLuJc. ;l!iIj_jSjjijjSjji J-^- 0 ) handling (JjliiJIj ‘rowels 



^-v aK^ \) jjh ujU^ ijiiallj ^tLLflJaJl ^ij^luij 


j J—.i.a^ (^ujl— jJ tjw—c 4rubber bunds < labels dilSLLj idjliudl Jj*J a d_il ^c. 

packing 4—IixjSI djljjij t(Jj—^ iJa—9 LIa tdiL—da^A^dl 4&1 jj djllnj oJjJ>a ^LiLai 

tquarantine labels diliLkj 4address labels (jjjtic. dililkj ^jlJu-a Jd*) dP^j 

(J_dLa /ja 4j^al^Jl diL^.Ln^.y 1 dijlijjj . (string ojljjJ c. dll d>*a ^)jA<a 4^»-<a] 

4 ijliill Jjl jaJl 4 —Ljajj A^l^a 1 1 /ijl ^jAwajj ^Sj . 43.^..; all djliil^ll L&9j £AaL^aJI *La 

.AjajjJciJI pl-lC-VI j 4j^)di^-ilj 


jUjVI fUSi -r 

LjI jjlui^Sl —\ 

^ _9 dll_iLoC. ^Ldj ^ jLjjjj 41*. j ^1 A^a\£\ ^ 4j*iiLuiVt djl^laidl v j-o 

djl j^laj 4 museum materials 4 -L=kLLdl djljWfl* 4 *JjJj 4 A j 4 ib .i til l 4^1 j-dlj literature dJjjjftM 
dlX -^1 j-cjlj dlL«a jWaII <JjL±jj 4dl*_JI AjJadi jl A2^\ ^ufii £_a Ijlaljd d^^ dfc?^ 1 "*^ dfcP^,*) - ^ 
jLj^ja]I d)_9^J d)^ ; ] yjj . jLi^iU ^JsI^aJIj {Jjp^flll 4—ixdl ddx'il £ jUJU p^-aj)il 
4 --A 1 MI ^)^-oL/ Ij ^Ixjj La J£j 4 "jliu^aadll dlLlLaC. ^Lojj 9 4jjj^jdali djtjyiJij valid jLm 

. ;jLaC.Vl 4 ., ll djj^j£ J ^=kj ^j-a ,*_iLci Vj 

— L-J 

pLa d>^ 4 J * n/ljJl djl-lHaldl ^<-0 ,4 > ^ll 411 4 j 1 iJSL) ^«jSj d)^ ^Ac* ^. 1- >-j 

4^ — ij JjJ> 2 ^ — 3j . 4jjjV1 L$ 44311*] I 4_dlc- 4. an lil 4gLia]I Alilil (_j-*lj3l ci-j^dAI 

-d*. d)_^2 d 1 ^ * i>Jj . (jlalldl i^usju jlc (Jjj>«4n"kll v.-jjLj^aJ ^3 -| d ^oil Jj% .d djl 

4 _’» ■ ^ ; A_9 jj oZ _L o^)j!__iua Jj- ^ d^ 41 1 Ua-iLiVi 1 L.L.4 ^ Al^. jjl 

4 a_^.l^a ^Jal_i-dl b—stJ ^9 w-U-k-ulddl d>^ d) ^4 ^yjaau ^3 ^j^ld ^ic« ll 

A_jc. 4 .—j (Ju-a_ jV l _d ^Ail Jj > **U d) 0 4'nU.nili 

(j_a 4_jLa^J] 4 jli3j t Ji2kJl 4_jjdall dlia JL^.1 Jia 4 _LwiIxq ^_£jd.l djL^'dj.d dJ'aA .Sjj^jjJall 

.l^x-ldj d^ 1 ^ AjLa^Aj j L>^_? j^i\ ^ jxAilll 

~t 

^cL —j d)l u—^— jjI^aSI material S^Ldl d>>» ^daimj La j^li ^^>.? J Lff i£- 

d)J_% 1_« Idlr-J 4^41^11 4guJjudl 4jC.ljdil djliLuilj djSLaVl 4 > U.lll JjA^J ^9 





l!!l_ -vi ll *nj La ojlc- . JajlII 11a ^3 4ljl9 ^jl Ll*il dLul jaII dUa 

•4 _idc. dl_ali& ^_a jjj ^ La djlc- ^^lli j Ajjtulail el-ic-bU native 4jW 411 ^>jL1»]1 

£-ataJI ha v-t ) ^jl LJojI dV .4^/1 ^A <■ ^ l^_i3 ^j^SL (jJaLdl Id*. 4_diida 

< ^ ^ ^ L_o'mlll >j (jjlll 5 3 i-5^^ c-Lexulj i d L a^] 1 jl ^j^o-Jajj 4 jla-h dl^^doj 

S-i_^Ijldl 4 jjLjjJ 1 <Jjl^ l! 1 ^Iji! j j t4fl\*i% 411 ^jlaljdl ^jC* dUa^vLaj 

^ j 1 d\_3^1 1>—C- Ljl^£l_<u -lalij^yi v *>J 4- J lll^ . 4j* nhll eld^U 4h‘t^ ^ll j jl l*-la\\ j 

.(jj^pkS/1 J^L^ii 4 jn^nhll eld^liU ^lad-all ^jJL^iaII j i d*.i jjdl 

^jSl_J ^ dd dLa^lx-a ^1 ,^jj <iLjaj t4»<u9 dll 4 j3)^Cjj ^all jdl j jldll ji ^S/l 

■hi.. h-dll > tc. iA idd A a» <~i \j t4_iaAl djll dlA> oIa {j!la ^jj£jj 43AJ d^Jl 

_2 -ia-ljjJI eLjl ,^J!La 1 —fljjd L -‘- ^ 4r-j^-v .11 o^Lall .l^ia-k ^9 4 hi^kjl .djjJ (jl t, ’ ) 4 jhcw^.n 


.^.jA ^^3 dl jailll wll jjJjpkl 4iinjj j^\ jl (Jjtc- d^)JJ (jjAdo <j£LoJj t 

.4_liualla (*-^y 4jc.jI ^ ^'‘wJ ^Jj 4 M L ^ 1 

~ J 


./^d—11 j (jj jVlll <c- &jLJI y*)j Jjv*-^ > sli d3j dll^A 0^ *^V 

d3j]l /jc ^ ^)- v a > ^ d9^i! Cy* 4j& j>^.>.^ll SjLJI 4l< 1 l^ldic. 1 _5 

Q—a».11 ^jl S-flJ ^-fil sJl JUJ J>«dl ddl£-al ^Jj 4id^aV L >^Aall cli 1 JjlJ \_?Hl 

i 4 Jx- 4 a»<-i > tAjLfi jLjjdl J4j J i i-yj idldldoVl dL j SeLdV^j 

. dl-C- j^y dl ^-^1 4j^> S ^^zk.N 1 1 j jl jdl * lA 


(J\i*fclJl ~ -A 

dl ^-cjj ti — flj^lkll <■. ixiiji > ** 1 Vl d'dl£-al l^-» jljdl ^jl - 

^— 1 c- ^A La^)S 1 t—i (j^r» j dl^A i Jaj L<li 3 (Jj> ^ 4*1 Vu 4 d^dl alA ^_idj 

air c 5^>11 ‘'C^ li] jl air freight J jjULi l>^dil jl dUjjVl 4 aLa^ .Lddj 

-—di— 4 ^ 4—Ijjull Jj (JjjuojJI ^IjI i^xl c'\*a 2 k, ^1 iJLaJlj ^Ldl .ha^.Tkj dj .mail 

/j ^—^4 Idj .j\ h^ll ^^-9 Mill dlel^pkj dc- 4 jjd 3 lj Hjlc- 4 jl 111 ■ d dj . Jjsadl 

3 —j^^JI £—^ /j% <.*>>11 ^aJ lil Lai . 4-^.1 j e^LaJ^L a jl 4 "i. 1 

. diu l$dij] 4-i^_uj |»—C- j 1 v i i~n. 



AuajJjjjlI) 4 Jl^-4 yh GL-j j GULiiall -A s4"., J 


jj-C jl 1 __)i-lj jl Ljj^jLiii (JLjUjlfLJ ^JS ^IajaaII jia^J J <■ . 1-vj 

j —uajj Iglj-lLua Axaaj <Lkjll A U» 11 A_LoLxll ^C. ^>lc^U ^jo£U]1 

Ifc il c j Ajjj^Jall djlial £jLxll o^jxll .^-ic <-_l£j <jl ^ \y\ j I^A 

* <jLiiaill j aJj^J 


i'*\t\ ac. :Lull 


4__iLiC. I^ q-- >i . 'Vj T I 4 j! ‘La.^aJi a jilij A j's. Il A-ijlu Jail ff.l-lC.Vl >^i (Jjaj 

lAa^uj j CjI j}t\ dLL: •‘'^ 

ffl-i cVl —uilj _ lZj A ilaC ^-v.j .^lll Ajj j^iJall dLaalajlll [J£j ^»LcJVl 

^ La£ A-iJLi-iiall 


f*-* 



Ajxjilall pl-lcVl _jl_^lai <J^C 

ijl d)l j— -ifll) JXi. CJ\f .\plgjjj Aj*jiVi\l p\-lcVl (J1 *J 

■ ;j£Lal Jj l ^ L - u»a jj 


-Y 

_r 


:AojuoIajI fl jc-VI o^uij ^ 

^ *‘^V 1 -liill Aj^aLiJi Aj^Jj^iJail GjIIsI^aJI ^lc s - J 

ffl— jjI . jI_jj^jV 1 a_i1ac tjjj c ^1 djLiLoc Ai.^’viHflll AiV 1 a! 1 j 

J . JC jl j_a <_£l jIjljjjlwI (jLai^il A_*j^J 1 (-1)1 jixaJl iVn J AjV c ^j~k *lH j A.\b>')ll A )Uc 

^|j—j’yi d jt.ll .La V 1 g ^1 dliVl ^j-a A_3 j^)X-q ^1^1 Ja** l^-i3 C_JjCj^i 

J^a.H AJjIjj jl A-l^,^) ^9 oJj >^<-.\\ 

A-iilij jjiJ a j-^aLJI jjc jlali-4 lJj^) manure ^->jj y a_j Jj Ji ^Ajjlaill CjUiaj-oAll 

1_oILiILlL 


^- 9 _11 oJu—a-all A-JjtlJall ff.!-lcVl ^j-a AjJj^_a]l jJljbk)l\ ^ 

^)ljiaVl iLi^c-o 1 ffljjl l^J A^lp^ajl A1)^ '\\ Ao^^ljaJlj Aj^,^] jJajJlII 

<1jI _^.Lu^Vl tJ-a ^j^aA La JSl t ^ )\L>T) ^jlll (illi jl Aj^aLLo J^C (JJ^J J <■ >>J ^j"k »u\l jll^l ^lll 

ijh^.» “i .AJajudjjl ^IjiaVl 1 j- a ^>i^l L_icllo UaLal (JsS i ^jljiaVl (3^^-^ La l^ilc .Ajjl^ill 

J iialall J tAjtjiLill pl-lcVl 1 diljL^>B a\ Ai^i^Ij 4 jljJaVl o^A 

J—jljxll j idiobionts Ciiaj ^1 CjlAiUl ^ jlir-j HjIsjjj AlLa. ^ 

Ip^ki_j ^j\ ^Aj .^'-aJu AXolill jl_^laVl djlc aII (^wiaau ^ ^j^oj j > l^}lc (JaLu-oll 


1 . A 





4_uLiill Lai {4 jr.l 'i ■ ^i i "* ll \\i ^glc. jl jjl A_i 2 k* ^^3 Aj^^-kll JALAa^xudl 

^wa_a_i A_JL^ ^_3 \ ^ AjoIj _c-a Ajjj jl <—jU-ta^oJi diLiiil qa £a ni) <jl ^jSL /u 3 

:^>^u]| (ja-Ja “1 


V jaaIU l y* jaA\ gUsuV 4 \ ■ i>j ‘ u^j.^ o~* Loajc. 

jj—« -j^-v*i Vi (^_J_aJ AjjIaj Uw~i’>Lq (jAajJ ^jj 5L> LaAic. , Ajjjo^. ^Ac «*J 

jl AjC-jI A»iai AAJ^laJj LaLaJ dlLilil i* 'yj (jl AjVj AjjLiiil Alkali »AiIj j^a Ajl jjl 

^jl ^J-JaAj , -lajiuri ^^<~- A£^^. AiuimJ ^^iLl ^jjl ^l-1ul j l g \\\ Ci\ a ill ^3 ^j^a j>J 

C,lc.j ^3 1 j * V"’* 1 0^ l 3W^ — LjJajljl) &_))* A_iC. jl &AC. ( ^3 (j?>-JAl Al j-q Li*j 

(jl_£ <_jLlljV| (j-a L t &AA (_£A^l C-iilj j^i Lqj3 jSUiJI (j-a Jjliill A^lj 

j) l_i jjLiVl) CjI j— iJl (jfijj jjl *■ '>J ^ .^LLa \g I^Iaj Aj^Ia^Il Ajuaj aIajj ji ^»"nflTi 

^Aaj A > ol.rfJI Al_^11 ^a*_U Ajjp IaI j\ i(_^aLa ^)JC. (jKfl l IAo^ ^dlL^l^^ll 

. j)r*»uJI c-Lul A^jA dil^iau ^ja l*Ua £_uj Laj Aj^Ja^II i i n*u 

:<La*ja31 j\jh^i\ (j^.J* “<-j 

jl CLjUjjII^ AjAilll Jj j^jII A mjjM tiAC-SU Aiftl^JI jl^iaVl A_iLao 

t J1 ^jjrn \ ) i A J^Jllall ^Ia&SU Aiol-kil j ^ja AjAAILoII I j 

t43jjll j^Ja A n.A,y J An-il^uJ ^j| *> m xy.i Wj a . --1 ^\\ 

UJjL^ ^-3 Aj3 Jr^\ Cj3j ^ jl A^JJ LqJJA. AjULV Aj1_LJJj!1II J-oC. f^yaS 

^_£^AxJl La Ulld . j-a ill ^Lajj i s s~^ AjjAxjj jlj^all Ali^i Aju«^ jl jjAjtAJ’ ^JC- 

C.I_ u\ c-Iac. ^5 jIAjJ! L-lliaJjV <-* 4 dlLljl ^^j-a Aial^l 

J 1 >VI j^ j-fc , kT; tci 4 ^2^_Ak5l Ja J* . >>1 ^La^J LliVt 4 _LqL^1I 1 ** ^ 1 1 ^ ‘^'v ^^ 

l^yi\ _J i A , \\aC~ t , 1 WV 1 Ajc-jl ^3 IjAI jajj UJL^J iJajVI ftliLyiflii j<4 Aiftl^ll 

,(ilAi]| d^)Aj £a Aj^L^. AAa^iIj 4 Ajl ^ja AjAC- ^3 /j \TU J ^IaII 

< j\ ji 1 a JjA^. jl dlljlilll Iji Aj l^Jj\ JC- (JiklA SAzJjlali ^ jIAxII jl ClllljJI Lai 

JllA 0 -^j 1$jlsI j-a ^ liljjaS AjUiil ^ jL\ cj*. 

l^-ilc ^A*JJ AujLaj oALo i_^i_k-a A-LaSL A Sr>t«i\l AjAilLaSl jl jiaV l A^Aaj djj^Aall ^_j-a ^LJu-^aJ 
oA\— a1\ /j —a Sjj* L^a A-Lo^j 3Aj^-a Lpl^ajj Al j£)l\ di^L^JI aAA JL* Jiill C-Liii 



CjL^jj CjLJjAJal! ^1 A >^‘ 4 


A-a^A- 1 i-u 0 ““^ t ^j^.kAi—l! <,1 jjl t A^ljll £-a (_£^L) ^lOal jl AJj^nALa ^3 <_ijl^iJI 

ClAaOa Aju OAc.'N/I cJ-aTkJ ^^jJl jjAaJl LlXJ Aj 3^' AjlJ)j A*J .AjjLuII 

( a— j tdilj^l-iaU jaj l^jc ycjL^/ 3^1 Aj^Ja^ll IAjja Oj^ ^ 3 ^' . ^1 ^ LU 3 * 43 k i 

£—^ O' V—^ -OyJ^' j' ^-^01 3* 3*^' O ' 4 D 4 ^ <3 fO 3 *^ 

^iij—JJ J Aj^ J .AjjJa^ll L, il n^l c*llj ^ 3^ A 33 00 AjC-jl ^ Aj_p^ua]1 dALcO 

3 ^-al ^LAAmiJ \)4^H 3*4J . Al^-ali (Jl^Jj Ojlj^Jl A_^.jA ojljj ^-Loi Ajj^U A^sIS AljliLuna 

A-iL^sa—j A — Uj 3 —-a 0 “^ »y> J tjfLoJ . ^_k-«alOI 3 ^'jLJl ^jla+'Q AIjIjLuII Jj^xj 

< 3 ^°' (jl 3 *° a 013 A-kU^iiLall Lai ( OaI^JI jlC. jl O-alSll 3 * A a WVl 

. 3 ^ Mill AJ-aC. Jj3 

~jr 

l-l*J o' O^ 4 ^ *4 Ld-ii’la AjC,j| *3 Lljlfc ^Lusi J Hjl L-JAJ 4 JUC- 

d)1 j Aijj Lai L ^Lv L*\l 3 ^ CjLLb ^jjj O 3 II 3*4 Aj^. jpa^-all A ^ L^V 1 Aaiij^a. ^^'llc. 

3—4 (Jill—Djaaji ^—3 A,. ^i*.a AaIsj AjjJ ^3 Uaj 3 * <j5Lai3 Ajjoll 3° Ac- j> ^ ~> all 3 ^Ll^J1 

oJj__2k^oIl i*l L> j 1 4 j^. ><\ 11 c ,>Vi jl ^^S/l 0-^1 >Lall ^^I^*J 1 .o jjm k^Il A_ 1 C,J ^/1 

3 j j 1 _i*jj ^L 1 Aix^iiLo [^£ 3 ^ O 1 *11 3 ,iQ ^Jbiioil ^1 <^ 5 *^ O^-l-' 

j) Ajjl^Jl 4 L j^_2kJl ^ >^j4l 3 ^ **•* O^ -4 ^ . 3 -k^Jl c-Liil 1 aAa 1 ill^Jall 3- 0 ^Lsi ^ 3 

3 4 ^— 3 0 *j 3 “Laiil O ^ 4 U’*'-?^' (Ji. 1 ^ dilc-jA^a ^ diapaused a_i^3>j 

3 _a 1—A^iC-j ^jL9jJ 1 0^'j 3^1 J 1 i—iOlU A-ia Jjlall tf.ljicS/1 Lai • 3J^3^' j' L_Jbjj^Ji 

Jj—c. L_r>J CA-Lal>aJl *AA ^ .L^JaIjC. Ji.1^ O^ftj La 0 jL*i Ajj^aII ^1 ^jVI 

3 ) jl 1 ^—y* j A 1 ^—jl! Ojli'yi 3*4 -i»_>iA]l QflJajll i -U«,>i.i ^j 1 -l*Jl ^A 3 j a_aa 1 JjI j *]1 J Ji 

4 L>^jq 3jI— jL&KS O-^Lj j^^ll 3 ° ^cjjj ^xuL^aII 0 aa ^3 AljLiLilali ^ i 3 ' 34 

oA_gJ A_Lab^Jl 3J-^J_11 jl 3^ 03 ,)* ^ ^jJa jj .^3^' AjU ^jljc 

.A-Ujli^S ijjljJC- 0^'^ A4-al^-o ^ 3 °3^ ‘■■^ A_iC.jl ^3 

:4x13' jOvll 3 ^j -j 

Alljl^ \ jl L-£»j 3 >^j]l Qa^Vi 0 i}^-J 3 ' b ^ a r ® jfill 3 a AjajjLi^ * 1 AcV 1 0 -al ^ 0 

ol&l^a Aj^Jo^IL) AialSll djl^O^H -^j 3 O' 1 ^4 .^ 0^1 _jl AX-Ujj £ o^J 1 <**\3 _ 3 -»Jl '^Aa 



4^p4 & l < 


j\ ^ <■ 4_^j|^ dj'O jl UjLuU^ 4_LlijL-il]l iilij ,\a n»4ij| (■ jp 3^)-l * .> si 

.l*Jc. <Lul^il djl^jud^ll j/l )SLhJy (J^pJ ^Ij-C 

_3t_ll jp 0JJJLU3 Lo lJl£ j iAjjjjiJa t£plp-oli ^uba-J ^ 

(j..-5La.j J lj_A . 4 VpS/l AjjLikC CjlaLiia AjCial L_j^iLuJI <_pa^pJl 4 jCjVI <jljCp ^5^* 

j»‘" ^ 4 \-s.^j *Lu! £^jpj ^1 (Jjui*JIj <sj* ^ic. L-1aJCi$} .Ijjjj 

i—il j ! 1^4 jl JjuuJI jl AUxo 'ifl i-^V 1 jp <*Ja3 jjl .IpJCu* 

Cljli jp ^J-q1 £ 4 pi jjl 4JC jVt Jj^ Jc- jp 

i" i\ J 'V U ,^j|j C jJu-a_(J—Ixall t_UJ^3l (JUuulwjJ LiJajI j£pfj ICA . 4 ^ \y V 1 4 ja >'t j^j 

»*i jjl ^j.._?LaJj ppp 1 djLuJj C-Wj^ Cjjjl . 4 X 0 ISH 

J_a 3 I .Ip. dbcjtial lil tplic. jjJ ^ ^ pVI AjJLaC. 4jj^ jp <Lol£i! djl^>od^JI 


<jjuix!I diLua jaaJI ^oli _ —A 

j\ dllpki_ai! ^ ..ic. A^qjIaU d>U!>l£Jl j-»ij jp ,w\l A 4jUc- djU^aj^all jp_C> plllaju 

. jp_lo]l (_]^3 AjcLL- 3 djlllj ^ic ^LCapo^!! (Jjc. A } . 4_)Ll^>^ 1I ClAjLiill 

jp ojtii-L-JI AJCjVI jp L>^ (Jp^ 1 

. vJjLujlJI l1l<u I^jS »_j_p ^jc. AjL^p] ^1 jjjIj 

4 j^il <nj CiljLij) — j 

4J4jiMilill ^1-AxJa ^3 ^C-Lujj Cjifrl^pVi ^-pp4 tj^ 1 -: 

-:Ua Jaliill 

_ill a^)_!lal1 _fill £_ 4 i4_xij^pll jl 4^01^1^11 o^)l_pJI J i Jp * 

pjlj— Ji\ (j —'a cJ-ol^pJI ^jl il djl^pll (_^1 ^ 


tj—« ^i] ^p_jdll (Ji3 CjI -^UP •t.'p- i jJI pllil Jiiill 4 -PlUjJ| 

(jl 0^4 t - J ljoill ^ heat pack Alijoll ^1,^1 n>jj ;4 j]Ijl 1I ojl^pJI Clalpj^ 

,O^I_^pJl dlpjj ^>44^ jp Jlij 


Ijj 4 -C-^pn ; Ia J^y—£ -j ^11 b^A jjl iAp^jLlall 4 jj|_^]| dilp^ jp A -%.11 

Cli jp jl dikCa^pAll Cljl^pjduLa nils jj L«m ^pajlill c- jjCa j'i c-C_fijll 4 \ Cill ClnJa^p 

.AjXjJall frljC-Vl jp Iajjc- 



JLx* yi CjL* jlLaflj CjLlifijall 


o^l^)—^. A. ^liSjl ; ndn A3 A_i11jlII AjjJa^l ^jl aI tdjl^xil ^Ja.Ia J^.u.ia * 

^Jc.j . uLi^aII d* S^jj^ A_ld djA^. ^A^J ^ A ' 4 d -4 ^ A^ixulia jl 

^ua —jlj g-l^).,, d) ^ ' T^ J) ^j^fij d* JLill pljjl di ^ajl *-** ^‘ v j -3 s^Ij j d* 1 ^uSjlH 

d a A QjjVill d 1 a;, r-iil L^Jj A3j (^LxujLIaII 4_ijJa^>ILi didsJl a!a*^ 

.dL^Jaill jd l$Ao JJJJ V ^11 <J_^iajl3 1-2JJ-* dj^ ^ i—ill ^ InII 

d* A m ulnlf ^lAc-bU ^jIaII ^iil^paVI S^Ua £_La] dj Ljjijij] A jijiljl el-lcS/l Ad*j * 

• dLiL-d-o 

Ix.^j i-lxx^all d* Aj_^ia^)ll ^y\\A\ 1$jI < ** n% (Adu^^ll dV JLaadd l _ uVi * 

2 \j-v da]l dldxU t el a-v dldJ ^ ^dj 

lAjaij jl (jl^liaiLi Lo &aL& ^^jllj i^daVl ^ d**^ <jj^>la d^ d^- 1 -^ * 

. Aaj ^-dl diLau^JJ d® 

.tilli Lai£ d^^ ^ d ^,\1 AjLic- * 

ddLj cj^ti d 4 *^ ^3^ ^jj lAi^d^ lL w da* Aid*- 0 a_JjS/I d^-^^ (_JjLud^ cJ^-dyi * 

A lill <Jj_^A £ 1 __JlL 6 ^ d^ M^lio aLlUI ^—UJJJ ^JJ a!o! 1 ^ d^dll 

.dAdjdi-aJl A\-%. JlA I AjlaC. mj Add 1 *^^ 

A fill La jl jAatll t, . u “' k ^d*^ ] ) AjC-jV I d® ja> a (JS * 

£.., dj3 (jd^Ldl d® ^d^^ id ^ Ajc-jI d° ^d^ 11 

d « 1 a\ < d 2 ^ ^ a A *_a Ajji dljjla. ^ c Aijjdk dL jd £ _^i 2^^J\ A_iC.jV^ aAA 

d~^ >*i _ &d~-dl—_jjdi! aAA (^La d-aidj .Aj^ L^d^ 1 ^ ®'^-° >-J>i'%-3i1 j) ddd^ 

di£j A__k^adil dLojLdlj iAdd]^ “datid dULuIi j t labels dlilidl C.u/"\\j ^l.uj 

. (Jd 1-43 Auc l^J jIaj 

! JT jdll (d 4 ^ i^<itifl jUiluij — t 

i^J ^ <d° dl_L^d]l jJljfijjjjj A \\ac* Ajk.^d 5 V did^ 

d-—° ^ ~d^ ^ dALall d^ A^jjoi Aa.i.ijl.n)Vl A.rt^ all di^ d® dlldd^^ 

A ^d*- 0 ^ ^^d^ ^ Ul1 J L^d^ 1 ilF' 4 4(Jd^"^ ^A^_j <13^^]! djldall Jl>d 

(^y^j l$aM Ad^J^ vJ^ i ' 4 S^d 4 ^^ dl^ld^yi d° • d^ ^^ dUjlia] d- 4 

. .jK,y\ d-^ d^^ UJ^ d^- % ^ d^ U Lff^i Jd^^ i t id! dj iAjj^uUI c-IacV^ 


4-^aK 


j**1\ ^ ^ JaUu» :UJli 

S j^VlJ OLutitfl “l 

4 4 \-v L*_II (w ^Ijlj1!j J jod] j ^JaI 4_Lq! 4^JsVl ^ylc. i j-^fc-ikJl djLijlS^aj t _ \\ Wn 

^3 /jxi^zk-Zk. -y I' djldlS-al /j<jl ^ 14 \\ lodndl djLd jJllI [_Jj3 4j_3L1jI dilijl^l] 

^3 4 t-v l /j A ^Jyvl •"\W djl^jJI L-AuAda JAjlj 3^ 1 n <o ^ \\ti ^jj$u ^9 jl j^d'l ^ ' m 

. j cij 

diLilLt) — t-J 

local 4 v " li "'ll 4da -j^a 3^ Ififlj j^k_=k_ll dlLul^Lal ?J -n > Xj J ^7>JJ 

4 Ifu {jjjlL-ia II djld>l£J J] ^laill M.ar, j .construction code 

— 4 i <v ) 4 aj^ a dll*v 4 j3lJI djI^Jo^JI £-o (3<aL*all AWm . l^_da*_> 3^1-^ , 

.djljjl^JI ujj^j ^Ai^LiVI <. > lyj LoS ddd ^ Uaj t- JjjSUl l lift J l_l^jj w^f. jda 

4 -V .ial^il! J^aLj ^kjic. £-a (j49-i ^^1^ J^L^J 4 djl_dl9 4 j Ii»"m ojlc, £4-cJ 

l_j! j_^S/l t (I $ ^AkJijV J (Jiill 4 A^*fc ,a J <■ _ v^kj (jfll ial ^jl 

djlj ., % -31 (jj^J 1-4 Lille* - 4 X-V ^ J iljlc* &^La t3afiS JdUl ^4flJ ^jllll 4 ■a < \ <, k.nll 

<_$! ul Vil ftLaJiyi 43Ladj ial dj[jh-nfla Jo 4 jj4^-oJ 1 dilj^nJI ^iaI 3^*400 ^^ill 

3^ dj^J J ^J t djl^^k -k 11 dJic. jd LaJjc. ,l^_j diLui>a^/l 3^ ktl J (_5r^J djlijl£ 

<■ ^ \y\ - 4fl\"-v^ <. djl^.^)J dllj d)lj> ^ cJluSjJI 4^-vLi l ^ya l^j| jj 4 \'cf\,«* -v 

3 ■ ^1^ plijyi 3^*-^! pl^l 3 A l*- 4 ll lL^W d^ajlill LS^ 

• 3^1 

1 4j9\__daj d)UaM >*xj ^Jl jl 4_j^daJl dlLda^uill 4 ^ -f. ^]l djI^k^Jl \\ Wu 

> jl^ 4j^ii—^11 djLdaj^AAll jj-if4 dJ“V O' *■ J J-Uuil ^1 dlljjlSlI ^ < v 

^4>^ filters t —il '•x*ri^iil a 4i3a pl^JI iJld ^llcu d-ado-iJ ^jl J LaLoJ ^4do 

C-lj— ^Jl ( A— U —lc* i^^jj^SojalLpa * j C ) (jjj^)4\.rt <■ ^4a3 

3—^ (j^d^ 1 ) d^ <-I_w- 1I 3^ d"^ d' *■ ^>jj •4jd^ 3 ^ 4j^)diSi-] ^jjl^^j 3^-x aII 

J - > 1 1 4-Xuiillj IJLuj dildliaj 3dlj lr>4.Ja dJ^ d^ **.' > J J C5^l 0 dJd* 

. £J UJI J] 3^'^JI ^ ( 4*-all jJC. Jiiij £-i4 jliJI 



a.-v A n jL^a j ddflM ^l.iVid 

Ciljitfl — £ 


J_dj»Ii]l ^Tijin ^jII dldl£]l «^a_niaJ ISifij dldldoL dl jJ V i 1 djlijj 

J_^.IjJU La.}-ie . dljjS/l ^jC. lil tljj.W.a ^j-v'v^ JtlajjiA ,j j£j La die 

(jl (jdaj .I^jlIIjiI LaLali l,fl s^iaj Alj^la o^pil (JLudJ <jjJ Ji>d ^ dl jJ^I (jd*J 

1 "k >.'. AJ 4_j JjJI djljd ^Jlj dll -■ i^ljpidajl J dUldLL! £-0 (_>Cjdd ^j]i dl j^VI * } c » * ,d 

dl jjV 1 J j! j_j <lL=k jl 4 _iL«_ 1! 4_i^LiJI jj^a 1 a a till j jSjV Lade ^ . yjVv^ I J 

IjA nil i> s\\ udju^all ^9 <l,aa ji.dl 

~ ) * 1 A jmVi oj__9^ —lill ^K^xlij L_j£dj^>5Li-a oJjjjjuiaII dldldl L_ilJ jxL} i llLni 

d (jl 3 *L- .J^l dl n jV I ^ le dLa AaJ jd jl ^ 1N. J J t /x \ • 

di—Jotf! oLfc j^dajj . ^^dl 4_ijj2ll de Ldli j^SL jl 1 '“‘J jj-ulaI) ?t-i^k^a]l 

j ■ -ie jl j| LiS/l j-a oJjjdiaJl dldlSil ^li^lj d"!}ljle ^jluui ^ie ^ ^tdli-a 

.*Lijj2il ^^AjIxJI iaLjjVlj dLpJI pjlj je j iLolSlI 

:^LU Ldi l+>lVki ^121 dljJVI j-aj 
.l^li-=ifs ^d ^j 3I Ajj^dl ^l^c-S/l ^IjjI ^le 11 containers dLjdj ijjjili ^alial * 
dl jaVI <Jj*J jdll j^J <Ua.dj dljldu 4 j&jI * 

.^dajl dldl^]l A^l dUdl J)j-^ t>-" 1 dldl-^-o')/1 * 

jlj—*11 LadC jl dLd^dl (J-aLdll de dlj^VI d^lSjjjl * 

. I dll i _y* AddJI ^A-a eJjl ^il 1 $j3 j j£- j-a]l jjc 

. di^i£ jjjV I (JLajd-ul 5JU. ^ sterilization 1 >jij«jil >. aii>'i jji * 

.CjLSUiB ^ 1^- 1^ 1 Q*v U 4. id •> dlLuJ^j ^l9 dlLxol * 

JLoaj_lJ ^j_djj (Jjft -Lii SJd ^Illl dljjlSHI ialftdl dl^^fc. ^1 dL^^Li * 

♦ I^juq JjV I (J-aldlll Ji9 o^jl jll dlddJl Ajjd dd^Llll 

^—9j te^j-ia—9 I dljjdal add JJ^uS) jdw * 

4 ^ l-v^y I dldlde ^k 4-Aac. Adi dVldl (_djcj 

.4juo^ll (jjjli^ill ^iL-ay ^jLklila i<dj lUjba (J^) cSd^ 1 SiJ - ^ dljLl * 


i jaj!\ 4 


Cilf \j*& 

J-oljC- j-a &Jl,1-k ,all Ajil ^LoaI! frjlA .lljj ^j ^4 Ui nil jC ^)JJLa % <a jj£l jjAJ jl ^jV 

U jl nilj ^a^JLj j-a <_$1 £-a 43J i_]^J 4jl t jLaVl 

l_ja__jl aJc , j^Juj jl JjiLoij .^1 vijljjl£Jl LJL^>kdll jlj <l£& IjLuil 

4.1.^j*.4 —&a 11 .^*.1 -J ^it'n La (JSLj LaLa t ~%i L JLcC-VI £jljj j (jl 

, A. u. i lLal l Ig.jl >t~-l j 4 4 'w.aH CjI^U 4_l^, ^ j^nll j 


■■ i 'vj . 4jl_ii jji_o*a J£ 4 .jUc 4Jl^k. ^9 4.1'v.a ^J-v .,1 I^C-L-la jj*j jl LkJajI jfLaj 

_j •v-wll (JLadj jltTi ^Ii]l jjjl jiillj ^klaj]! ^JSLj ^Lal£ LaLaJj LaLa j^L: jl ^>^11 ^)J,la 
jj, *vj jl L-ia—jl jAaLd! ^Id j j-a JaxJI tJ^ LS^ 

CjljjVl £_4 J_al*-illjj t jl_ acJ j>j ^^^11 ^^3 ^)j,l] l3^ Cl)La^l*^all j o^jjikJl j^a i a^_jJll 

4 jj^IlIIj ^1* n La Luajk^rL j L^jl jjlj AjjSjjjdl d)l_iLa*Ji ^JSljj J ?~ ^ ^ } oA^kl jLaJI r> j.^-zk-V 1 j 

.tf>V1 { ijflin\l o j <__f£L£jjjVl J-aC-j 

jLaS/1 ~—A 

Lj^I _J A^dCuJall cl^C-Vl ^1 1 1 ill jLau .lajj^j ^Jill 4 _Ll4L*-uV 1 ^y-a\ \x \1 £a-a^j j^-aJ 

T 4—J-cL^a 

4jjC.^a jfl£- CjUjI^ <_$! <_&IjIj LS ic- <—l$_l3 JOC, JjUjl£ j-a 4 j ill 4 j\ A -v * 

J_JC- 4_JtiUl dlLulill ^-a IxJa^jC- k" iw OS jj^J jl j^4 j ja.a,] 1 k ~ il nKJ 

• j^Jall 

CjULiaUl j^>j tdjjij ^1 j^a 1 ^-jjLo^j 4jLaUll djLul^l cultures ^_jl jd (^XojlaII Aiiaja]! * 

. diLkJa^a-aJl j 

^ul_lull jl j U ♦ 43 4 jjJI j^!>LlapL3 oAscdl CjL1jI£J 1 jLalj 4 ^ _J4-^ * 

Jkll ^ l^TSUajj U jUSI jl J^l ^ul ;" ll 11 'l o ^jJkLUa dijl£ jV 1 

, 4 k ^ j "i. .I «V i I ^ ^ J ^ a] 

AjjAjjiJI <LjiHj uLulla) J_j£jjjj ~ j 

i_>a—S3 J_i.l-1 CIiUjIS Ajjja-all J ^jLiJl ^ 1 ^ i l ta'i..J ^ ^jll :" i l ^ .’M l ^la (_taj 

^_ilj l^j i'ina LiLu 4jiLj u_ulj^.j ^UwjJI (j>i (j jic Ij observation cage 4-k^lLi 



d aU JIa-4 A ^ AjLajIAaIIj lIiLlLaLII Vu . 1) 


£LAjAJ .SIaH £a (_^aIjLJJ J 1 all ^Ic. (Jfl 1 |L J 1 g ^ **■ j)A ^iil J ^La^VI j)A jjYil j)l 

A_uJI CjI \W ^11 ^<iVi . Ig_i3 L-jjC-^ya jjo CiLuli <JjVl J>Slj JaiiJalL ^jahViII IaA 

j jl Aja^a (jl_^9l C5^ t* - ^ 3 ^jtfjl Ajjjlj ^ AlikUi aI^aII IaI iAu^U. j Auc- jl 

ia _ i^jj J _ !1aj C _ a^. Liallu _ £j Au^JI CjLu11.1I tAjAic screened Jj^ju . lg_La ^ualUll 

J\ a _ L^aII djLftlall) l_jjc jaII jjc. ^I^jS/1 voucher collection a_i*^.jaI1 ax. ja>a!1 

_ .a^wII j)SL- -«l jl ^l^jSU Uaj \^aCflj ^jj3 aJcU11 AasIuII £d^jVl La I t^Ajjil*Ji d^Ckil 
.UjlSSI Q^Ajiu ‘■—UmLiaII I^IjIc £a aJ^*ua (j-talial ^jk juajj £j)JaI1 l_iSIjjj 

4jjSn - j 


i _p3JU . ^k*vl1 JIaC-V AjauIauVI C_ilAAVl j)A ^ 5 1 <jA AuJLk AuIajla ^jI^a Aaiajj ^1* j 

jIaj djlu ^Jc, maintained ^ j£j ^1 L^>j quarantine cultures £• jl J* 

^jaxuV 1 ljIjaII j AjAiuil AjjIjj ^ CjLuIIj -LjL-oiU ACa^c- (j_^£j (jl 

AjV J . ^Ajj^jII ^3 aJajlLilaII Cluluil ^Ic- A^l j£u La Lite ^lill CjIc-ja^aII /^llA /^q (j_j£j 

^j__lal LoK CjIauaII J\ aw u J <jx aIxuj^/I i 4_iuli AjIjaj CjLuHI 0 AA J 

. AaL^jI v_fil AaS 1 j)A 

CjI^)C__ a_lj A j-m \ - LV f \ \ r. V1 ^ CjlulClallj AjL^^U ^) j v'v 1^ u ^jl Ljaj) 0 1 aj 

^gk (JajlILj jjOAjUll A-laaj ^..lau Li^j . CLja^AAlL j\ t^Ja^fiAll CjluLilall jl 

J jxll {jjr^ . ^jL^iaII J-jIjaII CjLLa .71 o ilA lJu^jju <C.^)am ^)>*y11 

AuSl t >ij JjLaj dtiA .(JaxaII L>° ^Ja^flAll CuluLiUl SinJlut^ o-li^.A f\\ VlIaII 

& A^J jjHaII a_a AujjIU A Aim a Auc-jl {jIaaJjaI ^jajClu Aj^C^JI t/ )1 »/ijd ^ja 11 

A—^ * (Jj a ^ .._ 3 o^)_axj i^ ^jill ^ , -k . ln i.i l l (jl j>l*J »Ajc- 

.U*Aj ui 


(jL*Sfl lj! 

CulJjuil (jli t(jAjLuia-ll A_aJlU &A_jjHt.a<JI Ajjluill djJajAAll jl A_jCL*JI Auxulllj 

djLnyi baa ^IajI (jA ^j31j ,(j11aj AuaaVi j>A c-Iac-Vi 6-^J ^1 ^*JI ^aaII 

aL ^ CjI jlc^yi oAA Jaa tC jVI^JI * ^»"vl1 (jA (_yJ»uj iJI Jj*]l JiLkl 

^ CjVL^JI . aLII vHa auaL d jCCJI cLLuii dull jJ Uu3 ^ ja^JI ja*j! Luua 
(_gA -ftH j)j_SL lijj ^uUllI oAA aIaJC.J (jl*A3 4 AAjLa Ja1^>J ^jk jAx11 lAA cluACajj 


4 !■% jjl j 4 -w Al < ■» U 


CjIjUUVI oLa ,jl <. )•>_> CjLq^1*-a]I dAa J!Lg ujIjg. <1L^. ^ .lJij^la j*S <1 JjIjjlII 

jUi^yi LjjLlsJ Lot 4 .iJiIji II J^jVl iaUu^-aI 4 . ^j-% ^H ^3 

diljl—jl^yi fj —j .(choice test ^a— nl«l\ j\ —ii^Vt jLn^t) J (no-choice A*.jS/t 

4 jjlial ^ j N -‘v“^ l Oj'itinaH ^)JC. dlLuJI £* j)j (_s-afi3 ^^9 ^jA^Jt <Vl»H 4_JjLi^yt 

^ ^ j i4jjtiii.Vt d)ljLiii.Vt ^ . 4-ilc- ^pl£j jt 4jA*j CjjA=k. 

*aj j ^ fl ^V.^tt dltlill l - >^j Lo SjIc. CllljLull £-1 ^jl ^a jt U^V J L5^ 

^ 4jjLllkVl • J^j 4-JAxjII 4-ulijtt] 

<SL^. »j^ ^t diULiili j'ljjl 1-iU.i^ A^jTi4^il JjiaJl ^ Lixall aL jl t ^11 

l 1)I iai3 (_5 j^j 4_iiLijll CjLja^)-a-iJl 

» > 
djl_nl] Ij^iu tt*i 4 \\jfi (Jjl_ jLu Xc. jay a y* CIjl jlliAlU ,__yjJl 4-uljjll £-I_jjYI ^aijj 

^ ■ aVn 1 -a Jjl i a \j *. .< /'ll i' il Ii\l ^*ii. iyiij £_LU CjULuil UJ^ ij jjdc. **~* 

jji) \jajmti Aic. .1,m dAjliill (j-o ^jic- A j^l» !n\ CjljLni»J itilljLuiyU 

jl a_«L$JI (J_i t .^'->.^1' i c. oVL^l! ls^ <ijUJl ^uij 

l~i ai ^ i ^" s' 1 diLij]l S-iu-J l^-j_jS ya -y-i ^ -^ wild ClULull 

^L^Jl V «-innVi (jj& favorable 4jj/^a jljli.1 hi 4jtall5l j-lyS/i 

—» -<aVi A 4-l^i‘ix.H 11 ^\ i^J^j /jl (^>^1 4allu]l Clil^jl 

l rt Ui^a ^ 4_ial£ A^.j±i J v-.i>J i<ul£ 

^j—a L^ 3 jl i ^^HaJLLi; A\ <3^1 mall j^L* CllljLliSl 

\ 11 —1] eLiiil cJ^ - ^ 

jl A —.aLax a\\ —Ul <JLi 1 j \\ r> ^jllill 4 a it i_5^ ^jC- CIjV ^La: LajIj 

dllc-l^^n o^A 4 _i^>L-£ 3 ^Aa t4^Vfl-v1l k_ij^>]aJl d.l-^‘j jj-vl t jAlII tii^luil 4 _ac, 1 'i t->^^-> \f 1 

djt^t n^V1 dAA (J^i.Til La djlc- . L_i^jjaLal! CjLuII ^gic. ^ jjjtjl (J^3 AjAzLi ^3 

(JIjIA LJ^^ 1 LaJ^j^j t4_aAC ^ jAlII ^^Oaj 4_ijl£-alj ^^>Liil A^V 4 ja1*J1 dAC-lall 

d ^_A ^ t rt ^ t ^ L:, 4 j-^jJj^t 4 ^j1Aa 11 jj-taljA jln^y ^-L» a -v "i f 1 ^ *v t ^ t i ^i J 4 a t4 

4—2kiil£-aJI _J SJjiAAllj 4 ji3jJa11 jjc- -LilLJI Cjlxnll (wjLiCj /jLq! ^ Ljajl ^ \\j \ j\^ y j\ 

CjIjL—L a CjliV 4_i» j iL>\t ^.lAcbLi 4 j-Ll^xli ^ AaII t_ JjUJ ^±laJ , ^jjdjLoi^Il 4 i-v 

V 1... Jlc-j —iJl djli! yu ^^3 La£ AC-ljill ^wa^jj 4 jjI^)Sj JSI 4^,jAl 



Ajjk ull 4Jl^-4 uiL-n jjLJIj ■-■!jKaUU J 


j—^ fclj-tfl 0^ o' jj ^3 iljl^H-fc\) d)Li5l jiuj r_i»£xj 

. A.Aaw t\W ^_ij^Ja]l q C 4j^.jLaJI <lnjl ^3 l^iMjC. 4_p jJL^a Jj£\ j <LuIsjj1 


^jjia^lil uj|pl jaA : \ju\j 

4-jjaaJl ^XuJl p liDy! - 1 

oAA .4111 j .lla^j <jl 0*° ^ jfj-i 11 ^.lajl aJias ^jl 4o^)£j ijliA 

^ 3 4jL1_j 31 _c-j ^'A i*il JjUil jl ^ jjiaji Jjbtll £a AaaliV 4 jC>IjlSI t At t >i J^al^xJI 

>-“ A _^v1 i 3 l V* L__jl. iC. y i ‘Li.l^lcu^jl A^Vl (Jjial-iaj 4 jli^n ^ 1 ^JaLloll /^u 4_Jj^>il 4_fi 

jl 1-a LaJ J jJaII ©li (_]£ Ia..ViC (Jjljxll jl lIjLuIIj 4 j\n'\ <jl 4-ia 1 

1 llA JpUajj jlj£j ^Ic. iSj^ ^ >ih\11j L^JjJia. j±A 

^—3 .4.i *uLLq JSI ^^ll 4jf nil f.l^c.1 ,^Ic- (J^> n^W ^ J y.\\ Jijj <jl > i V>J llAj 

.i_S dVL^Jl (^jJsuu ^3 . (j'^LLaV 1 Cj j Jjx ^jlj A^_kJa1 j ^4C- * AA ^>a .jluu 

rijl _ 111 _ Sil j Ml a\\ O^A Ji La ^l)j-li. *-3jJ ^-J ^^3 jl Ja3I^]| (Jilj dlLaJ J.B1 .iC-UH 

. ^joiIaaJI Va-fc 11 C-l^Vi £-* Ij^Ij l^§jV AjlAxJ 1 ^j]1 - - 1AJ 

^Ijayi 5 -jLa^j fliljj -uj 

^ <iV' Cj|jIa*j >)C. Jli] AjU£]1 Aj3 Lcj 4jlu:I j (jj^LLaVI (3^ a ^- lj0 0^^ ! 

J_^1 iS^pu (j^jV ^5^ UJ^ 

jj _ ail jjl_^Ajyu__J Aj3l^ (31^ (3>UaVl (3lall« jiskj ^jl s t l>J j .l^kjU. jl AalaiAll 

4—-U^jil tiiii 0^*^ (_i^ 1ui -^^ ^1 ^sl jljlau ojLj^ iilLlA lil j -^joail 

l 1)1 jLull 'm- u‘~4 1 ^1 >N| '3 ^j '.j. ; A i^i-s^U 4 i "v ^ J t ] j l A^I^Jl ^j_^ljai 4 t i. ^ 'j l \ ,4_iLjjt-ail 

lIiLI j}ojJo\ ^1 j^JaVl JjiaLlo J \ j .LAj^ij 4-C>ljJ) qa jlaSVl jl 4J 

(jjJ cijjl ej au j ujjl.^juftj <ioj wl2kJ V CiLull jjl ^ 54 *^ liAj ; Vlli^S jl 

4_jcljj oUIac- ^l ^jLid^il >iJjij jl wirvj olil iilj^ , jl > 

^ _3 .CiaalLi ^^4 4 ^ ->11 j-a ^iLLyi ijl-S l^j ^jLaYl 4-^jJ jl^jjj 4jjlc. 

cl±io Ajjbl 4 ^jc jjlS-<il jl i -—fjlii] ^ i/iij £3! ^aII 

4j]jj-a ^_^lill jI^a^I j OLiliil ^^IdLIaS ^jial^Ail QS\* i (j_£i ^-JBj^4=> 

^3 o^Ja^i$)1 l1j1^)j^]1 ^ »4-Lqjoj^a! 1 ^Uaj l^-i3 £y> ^lLl ^ja (_]^lal 




(jc- jl jL-caaJl jl ilAJuol^o ^ JiJjjj Cl)lc.l^)J>j 4 x a.^j-<dl 

. j*oj]l V.W'J *. : \r,J\ jUll 

LjjfcUa) AjC- jl i -£ 

LffcUal Jl jftl JJ& - ^ 

4_ %l jjl ^j^LaJj \ J j.W,o ^t/LLd}U <^.Lla]l jl^Vl JJ^ OJ^ 0 4£L-ai^>lli d>° JjJC- 

£—A J_51 £_5lj^> jl 4<Lia jljc.1 l$_La ^lix) oJj^c. ijJJ 1-4 jLn^Vlj ^jjliakUJl 

j—n^uil ^jl ^j—4 *c-j^ ; j ;liiikVI £-iij ^ ojl&j .£3 j^ cJ^ ^ jljc.1 ^JpUal 

. j_^J ^—1) ^ clijliL "many" »j££ “few" 4-4^ Jljsl <j£> discrimination 

Jj^_S ^ * » » ^1* a Ja-tj _Mil J_aa lLa^jjC ^<a J£i jiajJJ (jJun J jg laJ 

(Jfl^vII ^^9 ciiillal colony 4 dj ^j" t4 nWH <AMiill J^3 j 4 jj^dll ^ya JJc. ^J) AiLjaVlj 

Archytas cirphis^^f^ ^ .^ijjjS/I *ji\\ a^jJ di ljljU a ,j£ ^ 

ajaaJI ^A u£ild] -)-d^)-a (jtH^kl i-taia ji^al <jc*-jj d)- 41 a^ o OL-> u) j_^OaU ^1 jlA ^^a 

.Jjljii jj\\ £\y)l\j 

(J 4 jCr— Y 

ftj_A . I j.QUal -lie <-MLUm pi Jc-^ 1 4_iC-^j ^3 ^jujJ J d£^ a^JjS J^I^C i^lliA 

ftj A _laJU T. Lajlj ClrvJJ 4 ■^-4It Aij-«aJj .AjS^Ljjj 4 4 j-~k > ^ j 4 4_jjl^jj L_ul (_J-ol^*Jl 

. i_J ^U-xaII jh^ IAjlI] ytll 

4—jxaiLJI ^Ij c-VI dj—a 3—iijL-o jjLkic genetics <^jIjjIjj d^- ^^da l1iU»^Lu<i <illiA code 

^)^J-ail ,^/dlayi ^ ^JjIj^JI CjIjj-iLliiV I ^ ht -o ^JajJ . 


^3 Ailiaj Lahj 4 0^1*1*11 l1)IjjI^)j ULj JJ^J V ^(J^dl ^ £ J.J -6 J) 

d)l (J ^%-a]! dH~* ^ AjcLwa ^JijjJa diaj jl S^jdixil d>° Cj.W,o ^.rxrw <iLa. 
J^JaaVI d) - * 3 ^lldl ^a Jljpuj jl 

.(JjiLaJI ^a Ar-jxuJ l^£Ua]j j>^ll Jjj a d)- 0 ^jwjih'l 

t(jl£-o'y! jiL oiia> ilia, j_3lLl^ uliil jljaVt (jjSj (ji MtH 

lj— 3J l-«S .(Jjljxil lillj J-^aal ;l^Jjl_jE. ,_ya j|jc.l ^ Ajj^uiall ^ljc.^/1 

(J "ill" Vtj ^1-4 ojLiJjj IjjLii ilLlal /jAJ^aj ^^jll (JjLljjILi ■ j "~' 1 - ' I 



A a!\ JLi-4 4j Cjlu*jTiftali j CiljUfthll xLluil 


jl 7T jl jjitj ^U>*jl J djl^)julaJl ^j-o (J-al jSil Aj.iij l. . {3UJ1 <^3 ^j,-* 


3j 4 LjJa ^jlj|__j (Ji3 U ejj3 dllj d)LlLiiia]l A»»^aU. t, CjI jljfl U\1 ^ C) 3^ 

IjUiojl djULaiJI ojfc Jia diUj ^Cw-Lu 33 j .^jljjll 3jCUj »jl <J^9 JUJ1 l*^ 1^J*J 

J L-i_= l-: US ^ jJ Uo JiS! o^jli jLiojVI <ii!il J V] til 1 ^ * l jj ^ l l*C 

J 3 jA—(.l^C-LH ^Jr-T* J aJU. ^^3 . (JjajJI JIU Lul^j-liA^ j^)S 1^-Ii^aj (.Lg 3l^£U ^33 j 

_il (jl US ^jiilMl i * v’^'vj ^S AojfcjJa of. I iJaj j o^jjS U^liSl j!i Jj^S-i 

33 ClAiilSlI j-g 3 j 3C- 4ijLLLV 1 Jj 3 AJ^kiUI AiLU AjJajJJLJ ^ JUfllmj 33 J^L/i 


AiLLl A_«Ca 

JjUU ^jU tAJj3j Jjl jC* ^jlc* ls^S* <, 5 ^® £^ 1 ^V 1 aJU. ^3 ^3 1 j» 1 U 

^_lc. ^-J^p ^_ 111 djlkJa^o-g]] A_uu.\ 1 L . (J^llJaVl i^Ja^aII ^3 ^ <jl ^jSaj l A^V.-aII 

c* ^J) j <jl t t •*. * Li A\ U^UII I Jaxj A j > 3 i^)a 11 i** * ,^iil j A_iC llua Cl A U ^ 

• LpUaVI Jj 3 Sj>iLp Jil*il ^ JaVl Jja. Sid cultured 

A_liaj»g (_Jjiill pLul A^uSIjlaII *•—flj^jJail ^j-g Ujl^ial (_}S ^^3 AjajiU]! (I^C-VI t ^j 

^ 1*1 j - containers (CjUjLslJ ^»ljVi>al J u£ tL^UaV^ 

Jiill i i iii-i'~i ^] Aj^ij^)]! j *1 aJl1L jl^jaSll Cjj3 (ji L-JaJ UtS t. 4j jii'-,^ 1 il ejl^pdl vl)l.j> j-j ^>JjIj 


j\ j£L\ dl ^1'.^. 11 (ji ‘O^ 0 d)J (Ai u' lJ*^ 18 , 1 -^dds olfcLg ^_y. ji 

positions i_y3 tliLiLjll placed J #lac.S/l ^3^ j' .«.L^u-odl 

djl_ull jj_£j llmj o^iiLia ^.1 >. A-1 dajjLj ^Liil jl Oji_i (3^it-laVl V! ^ t La£ .Aiila-a 

.ply 

l^&Llaj c^lj2! SLadl jl jiai — V 

.4 Cm-C ^\1 o\^"v,|l ya ^ il ''., ^>o^ /y ^ ^ w idd ' plec^l ^ w 'l 

jl j_LVI A_dL ya Jil AjjJI ^3 AjLia. ^ _ il lVii i" n-k ij’iUa^Lj djl jdiaJl j£ Ldlj 3^aiJ 

CjVI _aJl tya _»J i_yi .(JpUaVl a*J oyii^ya jjlSall laij J ^jialudj Ai^sdLo ^^2 i^^p-Vl 

^—lc. 0 j—^U a iJJ —ikVl Jj —laS/lj l >^uH Jijj (jl ^ l 54-I C?JUil j^Sj 

S^ajCLaaII -lllajJ ^3 A_uti±lal1 (.I^C-bU aXqLSII jljiaV! ^ > <rt l^l Uj CliljLuil 

.^pu^Jl 'j-g L^iLLlal a^^JI lS^ djl ^ Lqj3 ‘ 

0> iA tdjVUJI ^a . djUlifrliil j^UaV J-U JilaUll Jjl ^*-11 ^lnidU ^jSaj 

j_ i\ /j^q Jj^C. jjl i> j>a ^C.^)lljj (JC* (JjIxuaII ^JLaII ^3 A_iJ jLli tcaI^J ^ya Jjl ^*J1 




iJ 4 aiA lj j^yflj J^2k.Vl 1J& jli tl^LI_^C- .^3 -LIaIS JJC- jl^Wl£ LgiyLlaj j^AJ CjLlliiWll 

CjI j.ljflIn J__ja delicate 4. 4 a j L$1a1j^ j^£j ^jaLxJI i J lfc] 4 uPILj <-u«aLk 

l—^J lXWI &JeV Jlaelj ! $Jr- JaWTiJI Jj1j*J1 ^ a^ j^Aj ^ ^3 .ill 

Ouhnia melanopus j' jjl ^ —*jj ^ Jl^Jl Ia£ ©Ap=>. ^il ja ^ 

. Teir as fichus julis Jji WI Li l$Jc- Ji. Wi .J1 

4_ i« nWll Jj_ eS/1 jJajJ ^3 1 fl J^- JflW.iJl JjIj*J 4_1aL^]1 djGWJl JIajLLujI LkJajI j5lAj 

_^ja ^_9 09^31 jA d jj3 J'^-2*. 77 (Jijjuj 4 jyjiWH jl J 4 j jia olpjVl 

. JjQ Wll Ja1 j£ jA ^jaJjaa JXaJ 4.1 Jl o J j ja AjuIjja 


CjI jm&aI] 4iiu \W \ . J jUI 4jLlWV 4awjIL& 11 aLpJI ^i^wi L 5 ^ **—>IjJ3^jaa]i ^wri jl 

4.“i\ 4 niiiJLi . 1 ^ * 11 ^') AjjxJl jljiabu ^aJI k ^jj Ub jli tA jjUJI 

4-iJI ^3 4jU^aJ1 JjI^jlI) jjiW'.i jl jjJ-U 4 j*1xa] 1 jl^jaSM ^ jjJ jl j^AJ *4 a^)*»"J1 

j—a ^l £ jjJa^J 1$J3 _jfrWj V CjVU 1 . Ju^JI jj?* £1 »niV^ ^3 JUI IaS 
^ . ■ W*j \ a a J J Wy 1 jA ^J-iC (j£)LWl j^AJ 4 J-»-aa3l JaW jj j J jil*J ^^Jl ^ 

yjl jljii^y 4 -*- <a ^ 

JpUaVi (jaljla “J 

jj_jl lj— 3 kJ .<JJ1 4 j_^j {jlWj jl /j^alial ^J3 Lai Ajj^aJl ^LAaLlxll i JlWj jl j^AJ 

f>j\ —jL] Aj^ 9 j^j^J jl v^-J La^ t JjI^jlII ja i-Ij-uIja ^jjjJ 4jli^I1 4 j9 Iaj 

rj^ai—aiVi ji ^)—j . jnwyi <ftWjA ^j.9 Jaa^j i—bj^w ji ^Ljj^Ij jWavi 

^ ^ W") *.** 1 i% i Ajja^JI ^L-talixJl J^LWj Ju jl ^ i-^j .jl^)iVl JvLWj] jA 4\jU ^Ljl Axj SjIc. 

4 — 1 J 1 ^—9 infective a —iJ^jaa]! jl^JaS/l J> 4 (djlijj jl 4 JaI£ CjIjJl^.) <WjJ 1 jl^WVI 
1 _a£ tA jyjiWH jjs^*) ^ .^UJI jl ^jj^.J 1 JjUI jA <L_uL_u^Jl jl^WVl ^a <ja 1 JIa 

j—a Ape ^jie ^J 1 4jAjji]1 JLx J^.W J^UaVl jj^J V ^3 tCjUijjlaAil a]\j± ^3 

4—jaa! Cjlj 4 AjJ»— iJl 4-»-u —^a jAl JIa J^UaVl l ** jj3jj jj5Lj jl jl 4 <ja1 i n-fc \1 Jj-WVl 
4_JUx —9 L_a£ L-^ijlje jA ^Axll 0 jUrfi4 jl^WI Jal9 ,aA.I^J ^1 ^j^Ll 4 -^JLj 
4ii. A ij .PJ jW-k j L^kl^pJ J4^1 ^3^0a'Vl C_u9jJ jj^J 4 ja*A jaC ^3 4 .^-> ■ ^11 ;*' \\ s\ iqW\1 

4—9*Vl j a 6 ^-ujLja djllje Akl ^Jj^W jje j^LWVl jAl jj jA jiaJl j^Aj 4-ale 

.jl^WVl l>«lll ^gie UljSjll 



J ^3 4 Ij, u-v U i~*il , i-.11 ^ t_!jt it A 


a—J lj Ajj^I c-IaoVI £_Ja^j initial colony AjjaxoJI Z j.a* u«.<dl Aiiajol (JpUaVl Aj <jl 

A-ifLiil‘yj.al) (JpUaVl ^a-laj LiJajl (Ja*JL.>u . AjjJI ^3 Ajj^Lia j-all jj£1 ^ ^3 j\ LjA^)9 

1 £ jlj v _ in >^ij ^A\ ^il jaII ^3 A-k-caLk j <A1jI ^aajj-uaI] ^]1 Alia joU 

l 3 —j ^—^a j-1—aJiJ Epidinoccirsis lopezi dp^\ ^ JjL^jj 

^ lo A—j/n. ^ vials a \r. ^1 -Lis ldIj dil^jUall ^_ya AjjI j!L_uV 1 Liijj^J ^ ^-La-ill ULJilll 

.^uajbU 4 j£.jSM ^_Jj^Jl ^lc ojAail l^J AXal^il dllju^LaJl 

Ailajlli AuSIj —. 

^3 A-ijl^aJl ^ ^Ull AjjLuiaJl dACrVl establishment -iikjA 0^ 

jjLi—*JI ^ assessment jjiiiil J jSj II jj% aa .4 j1jS/1 i j \_>siJ 

A_!uaII ^_9 jplfull A A3 t±\d\\ <jl£ I A] Lq AjA^IiI ^j^UaVl l$-i3 A £iVi*y]l ^3 

^ jia. jAc. Aj ^Ao aJIa. ^3 . oAjAC- jjA-«a monitoring ^ mil j! >■ a*Ml AkL A3 .SAjAaJl 
'_]_ojla]I ^3 lIjjj^j diLuc. /_^izki jl^ (J'fl-y II ,^3 oA^kAjj -jli tA_mll ^3 A_jLJ>'ia 

A_3 ^ jAxil ^jl Iaj3 ^ ^ IjjujIja A3 AAJa_l>a ^ya <■** v djUuC- ^j-a 

. ' j aj jjli Aj^LJ ** ]* y yA CjLuc. A^i __ j j lAA 1 4 .lCi ^1“! j Aiajj 

^ r3 ^j y S-> . P3 <.4 " ' 1 i'l ^3 Z jlL^aj A_^ j1 iuii Aj^i^ c. I A£- l^_i3 A^.1 jjj ^liii aJL^ ^3 

^ \y: ^^iil AjJt_niail c-lAoS/l -^^1 A_ijj-lj L$ 

C-Ia _tbu ^ j ill Aitia-o ^1 i^r> A^I^JJ Lckiixj .Aj^i^Ji AjAjJI ^^lll A^Zk. j ,_j-a A^illi 

CjVVaII jl aliozymcs Aj^j^jVl cii^UlS/lj ^lVtll <,.ilkjj aa3 ^1*_a ^LjUjj Ajtj 

ja*J 1 ji ^J=kJ ^Ic. ^jc Jii V *jo9 J^U Cjliucil Ai.1 • genetic markers <£\ jjll 
a _3 djVUll jjAaxJ ^ .aAjAaJl AjjJl ^3 establish ^ISIjj J^j ^ L? 

.cAjAC. /jj!>nl Ail >*0^1 V t in A3 ^iUll ^ ^ilJ lAiiajJ 

l^ j l~im > i >1 AS . J| -^1 ^ 1 ^ 1 ^ (_j ll ^ ^ ,.11 \ l 4 . n^v. 1 1 i ** \\ AA-uiaIIj 

j ^.S !\ 1 a\)i Jfijla-a djl!uj A_1J^)J AjjJaj^oll dlUjl^ll 

^-mi jpJ ^AjI£_u£j ^AikJu^u A3 CjVLaJI (_)s\n} ^ .^vAa^yiAll Jia>u11j AAj^jaj 

lIjISaj^jSI aAA .^ua^ail ^j-a S^)Saq ^3 Ail ^ ^ O^*- 0 iS 

1—fcjic-j Elisa Cil jlila.J J^) Antigen-Antibody J ‘electrophoresis 

_jaII j <cjJ 1 & jia CjI£aiSjII oAA .DNA ^jjj jjLj vij^LiLkllil ^ 

.AjL-saV 1 Aa>J ^jjJuIaajI 



4. -V ^1 


4_1L* t&jl jiLud ^ 4^ U1 <_Jj 3 Olj^fr-yJI jljSj 0.1* *. il W\ ] b 

Ibh (jlj ,jj5b i4^.bjl OLlull jl^ib-yU Ig jlr- J' Ol J j)g •> Jl eilA Jjja3 

,£4j-laJl 4 \y ill ^9 4 mb 4_Js\ ^^ic. oj-^i 4 jJ (j^ul 

£LaUJJJ ^ J*nit fl SplftS aJjAJ — j 

l$j*.U£ jjbnl quantitative fjj&b t*b*oWI J:ic.VI jl jSlLJj olajj 0^ O - 
S-lcl j IajI^jOJ ^J 4 jjj'vM f.l^cS/1 ^j' 4 jjJ 1 ^2 4 g gJl Ai^l ACa 

j-i_Jl JjS/ ^_ cSii\ _ini' <jl i^-44 . AJLo] ^Jjpl jl^)jlujj ^jC- OjkJl L_L*j a jpj^aj 

Ol—lijaVil _i)ba .AmJ^JI <■" ja*Jl ^ jj\ la3j ole. (JixJl ^ a^nUi 

C il A3 hI^Jjjia]1 AS^lI a ai'-.JI J\jlJ)l\ j^A Vl Atilt.J ^JjjUl Jj£} (jL9 CrtjU/ni* 

<_£ jfnn -a ^_ \\ ObLikU ALal^il Ol Ja*-JI ^2 1 g njjj 

pjljJI (jkj ^3 OLbc, b*b J^*Y1 llA Jaijjj -jl 4O Vbjl (j >in \ ^ jill 

4 Objlrn—a —C. jjSI OLo^l*-u lg_*J^)juiil 

Jjl yJl 4 aO 1j. 1*J buLo A-ij^ill Objw t LoOc ^xi9 liiA jjujoj t pistil Jjklall 

Aii—kobU) JijLwn— a!' 'lAb J Jib 4-uta^ll Lgx,'^jb bOa-bl ' g jb. ^11 

Encarsia opulentaj Amitus hesperidum *ajj!0—Jl obbikll S j3jj ^Jjj ( OiJ sticky 
JL^a—a OuAib—J clliS .Aleurocanthus woglumi Ja^JJ Ajbi Jibb ^1 

ObliiJa ^ iV> ^ j)8 > *aS/1 Olj^ AJj jjl IiLl^q jl t^jbJl ba^xJa-JI A^j1^)]1 

jJ—a Cli^—S .Aonidiella aurantii 4j^>Cill *jCbJl JiiO' ^1 Aphytis spp. 

Phyllonorycter blancardella <jjl jjS/1 Sj^.1—j ^^ic. JJJa jAj Pholetesor ornigis JjJJI 

^ lA-alx. 4.a> /jjj Cjlj <L-oV -.1 ~ ^ ■ ■-'■ > ■*■ 1 Q ill ^j-i-i l. ,t i ^2 Ajuuj i 

i a ajjlill a-ljc-VI -i.-ril CjLiUvS scmiochcmicals (JL-ojVI CjUjLa^ ^ jJ& 

_uij J__Lo I_jjlj A j» nJnll f,ljlc.iU ^-aaull CjUjxj^jjSj 4-U^i^il j^yiil J 'A'i , .J 

Podisits ^—Lil ^—laJI j j—« jjL] j Lysiphlebus j—Jl ilii—JLiia] ^—a^jil jj— 

.maculiventris 

i _ s —s direct observations ij—kilLail idjllia.iLJI jiiaj iJa.jVI cj'oL^aLi oLujjiui Lu^jJL 
^jc. j) i. h a I I <S^I , - . ^ ' u . j ^yi l V- Jia-il 

j—o ^ 1 ,j-e] i“SP-i] i " i l i iij ’i aa l l KjJajj jl j^-aJ 11JA LsLja')/L , CjL-aJI jl ■ 

J —A*-* 0 ij^dj Ljjjill ^2 Ai *1^ nn all <liU LIjLxJI Cjlj'ajil j^ic. J.o-vl l 



a villAj) Jlx* cLm jlLaJlj ^LLiJa]^ ^1 ax!> ni 


£-* tAiVI ^-^3 4ic.la lc.ljjl a JUb dl^J <iVI ^ 5 ic ^jJl ;Jl)L>jiLdi 

iJllLJl J-ia^ jjlc- . JiLxllj ^ ^aJl oj^Loji CjLLxiLdl jjjla jc. Aa^)1 diLojLaj l*,li£lj 

a _kijjLi Phytoseiidae <IjIc- j* LujoaLI LjLjjL'yi j^ax. ^ LaIiSLI Lia J,ajluhI 

ijjJa JImSJ Liajl ji-aj . liLLlI dilij C5 lc Motwnychellus tanajoa j-^-^xVl Cj^SLidu 
.<.-8. ^1 ^! 5juujjill ^LjAiJl j* ^1 Antigen- antibody 

l *]—\j £—* iri ^ 11 A —xil£L JxjVI CjI jb^iirQ j*a Ajjjali ji-oLdl ^uaa jjla <jLl11 

CA _lill jc. Coaail ^^9 oj^Ldl 4_LOLa]l ^c. oj. \S> 4_xj.l) .laluj jj * CljLjjjLaLlj 4a^aL]i 

j ^xij jl^ j -«» ( ^9 v_jjLj f.1jxl j^-j Mq-sJI a aVi*\ a ^al^o ( ^9 *—'n^"^ 

L5““^ ojjl_9 Ajjoilc. 0j*ixS J-aJLJ J^^Ll jiJI J t> ^LiH ^LjjjVI L^j pLul l^-jl jxl 

4^_C.ljjj i—^ 1 l^J jfL jB j idll jLxil LljLiaj-a-a^ j jfjLl j—oLljlA] 4_±uia]Lj LI 

4 ±11 ^ lc 1 ^ M^^ij AjjjII j-c dlLuC. jl (L-jLk^xal) Cjliill ^TJLkiii jl 4 A i^aII jj ^*J1 

j* ^Aaj ^ill 4 jL^a11 JjIjjlII ^Ln>l j* La] lfr9l mAA> J j*\ A\i t \ JjjLcqjli 4 _Luu]Ij Lai .AaxwLu 

<5 JOaSkll oJjJ eJijJ (_Jla wUiilla JjL ^o 1 j \.* 1 ~ v *" 1 3 L>° J ^J C * jl i (Ji^dl 

.Galleria mellonella 

Laj to ^ W II 4. Anil ^9 Jl^l j£xa ^ 11 (JJ jl J-i*-il La-19 Cjljuijdl iLLj <_Jj-a yr * t_A 

^_ jl\ <Jjjall ^l^>j V il Lv 4 4 l ‘ -' ill ; jl Aljlx- ^°] 1 Ljlc- j\ J^-a 

1—.al i(_£ j . ja.]l j.\ .n.\\ 1-l^J 4^alal Cllj^. AjjL^jVI £olii]l ^_*Jajjj .<9^1 

jl.I . x\W j.. £j l ^i^)9 4^'jiJl 1.1^J 4 j-Liullj ^Li& ^9 ^iil (jl ^-j.i-i V (j-^-3 4 _jJl»-u]1 
^9 4j^j^ 9 oiJ^C. (jJJ^ Jy-aVl L. lUaTnj A a u i - 1 ^j.l ut.11 

.oJj^aJl Alull ^ jjlajjJl 

j— j wVi jjy^k —UVI (3^*^ Cy* ^ ii.V tLixjJaj 

^_mj4Jl _>aVl >. illVn t4_Jljll ^ ^^9 (JauLijj 4-wLl*-a dj^9 

^_9 . jl jl oXoJ (jilc- -iB (j| j\ LcJ 9 .1: wAl CjUlulSI ^^9 

jS.AJ ^AjjI jjojL 1 jjiaLuJl ^9 4_Ljia i_3jIiB ji p.1 Lull djlJl 

. jialc. fiJLal Lx J^LjJ lij 4-uiiJ -idajJ ^ JJXJ L (Jj^xjl jJxll jl jLjc] 



4j^1jjJ 1 4 -v*K 


j a C_ll_ilO JlLIj jjHill 11a ^kJJ .oJj^Jl J^sLulII jLlojl ^ jjJ t ^lijall JLxj j 

pl^C-Vl ilL^. J .£9^*11 (_£jJ2»J1 jA^ll*Al ^JLJJJ Aj j5LaJ (_$Lj jl J-lU1 

^ 1c (J j. -ftll j j^j j^« l** tl *ijfL JlLI Jail £T-*Ja jl j-a9 ^4 \1c^\1 J. ^*1 -v ^\1 diliV 4 i» n Ull 

4 ^.Ij_ c-Vl j-a 3 j9*J ^\1 j-a9 illA Jj AlLjaVLj . (jJJaVl A InQi j-o 0 -lia.i diUU-n-o 

£jjl_2k 4_ClilALiill Jc. Jj3aJl ^a^xixIIj 1 Jail Ai,1 Ji^aII <3^1 jl ^ 1*49 3jAaj 

£ J —^ ra/Me ^—j Jll (jfc^ J^ 3 -MjJJ iJIjaII J^iua J*9 . J j^-krtl l Jji*. 

£ j all ^_9 L 1 _11 j—-a Aj^JI ^ 1 J}/ 1 ^Jc- i-3^-* - ^ CllUi^jJ La^.L$_« J J* ■mji II Jjia. 

4 Jl -V 1 ^ *\\\ dllj J| llll^ (jl t4i.^ u^aII AiVI J JL^Jl jA La£ 4 Jlij jl ^-ail j-*j .meadows 

j n 1 -i 1 ^j9£J V . v^-v 1 1 iJliLiLaC- ^9 A93^IikJi-ail ^)4C- ^l^jj ^ lc~ 

* £• 1 I l*11j Jc ju^i'ia 11 11a jJJuj 

■'! l$_io v—jl * > ^ill j-a jj& 4jLaLil1 ^•Ijj'i/l ^laj w ajjfi] 

j a jj_£j jl t^l—j £• J jl Jim] v ^ Jill JJ! A Mall ^1jJI JiLL LiLJ i."n\i * 

_Jl diV jLa-all ?rLl^Jj - *.1 j . W ^ jla&lj 0 J 1 jjjj AiC- 1 J. 4 A A<-_ jj!i*_31 jj-v ^1 ■■ a 11 

<CJ> liJftA J-aC- (Jl oA^kl Jj l^_j 

Jl^ 9 dXal LlujLL* >.»j)11 lAA lIA^j a9j Vj 1 L \ ^-v-aI I .^L \ ^ 1 ^ ■ L' J ^9 Ajt9LLl1 o^Jl^AI JjI jlu * 

l_j— lLu LaAlc- ^^ijl ^^1 (J 1 ^ ^A. 1 ^9 CLil ^Jjuj jl (Jjj^a9 41 1 >11 jl JL^I J 

1*13111 Ji3j .^2 Jl aLiaJ Laj!!!iLa jj^J V j'lil ^ 11 JLiil ol^j Jj In >>Jl 11 a ^9 ^-.Ja^ll 

tilil 4 JL) J 3 JI jAn_^-a!1 j-a (_£_j^1 4 flli ix> ^y9 jjdSjj La Ailaia ^3 3 ^ j \ ■ *i a ^_\ isi-a 

•.lsl > Aj9^-a Alfc^aj ^ ml |^ J <i3 . 4 w »il i /\l l 4_j9l*Ilall (Jjl^xll l . ^ j<~~- ^11 

.sit^lj ® j* (^l^Lj ^1 l -aj9 aAVI 4_^9l^o j-a j£-aJj 99 4 ‘'‘si sJli9^11 j^ o jlii ^9 ^Jj 
V a 9 lI_ 1 9^11 (_^ii3j ^3 1 ^ '^\j 4 39*i1 Jlj Jl-C- (^-*^ 4 jl9111I 4 1 jl ^ ^ \Li'un‘< * 

Pteromalus (J —1 jl—^ JLLall c 5 ^*^ toJLilall JjL*A1 jjaUl^. 9j9a Alc.ii j J} 

4 —ifrUS 0 ua5Lu (4 JjVl ^uj4l pljjl o jjjS ^a.jj Jl I Jjjjjj J Lvi.li pupariuiii 

.,jjljll ,^^^41 J ^ 



d aU JIa_4 CiLuijiliA^ j l-_.1^.\joIiU .A 


Augmentation of Parasitoids, Predators and Beneficial Herbivores 

J g K1 jl (i»A jJC i ^ lm )*- A 4-31 4Ail^.rtl Ww ,.j J t 4j» jjl-lll cIAC-VI jj£i 1-aAlc 

t43 _ cl\ -tabu Alcli 4 -kal£-a l^jL^a j1 Wj V .^aJI 4_2*jA 1U <lila IkAlAcI jj^J jl Ja^ ajillc 

jl—iiSVI 4 \\jxx W aAk LS \c. jlla-j . IAjIaSJ Aju 4 j* nlnil c-lAcbU AAliDUal clj^j i lilala j.«VI jlL 

CjUa—=JI j—c 4-o^L jl 0 uaU. ^ jUj J-ac ^jjL jc- 4 l? j augmentation 

o_yvCi** _<J1 4_jLcl^J 4-ajlAj A^U 4 jl^ac 4 )* j ilnll clAC^U ^^-aiHI jIa£VI 4_iac jji*j .4 a<q 

^Ia—II jjaj—ill l^a3 Ljj.toj ^j]l kj)jj]a]l ^ jl 4^1x9 oAj^jaII 4jjLulall cIacS/I j-o 4 ^jjLia] 1 
cl ac-VI j ' I * N ir - jl (.4 ifl-%^>11 ajIcI jjll ^a ^Jl^JI ja 4_u*jLia 1I 4-ala LLAl 4i* t^l^tl cIac^J 
(Jjp-ca^J! ^—LujLLcJI j*a j^£j A3 t S j^kV 1 yLaJI ,^3j .4 a 31£ 4.2k jAj 4_lcli jjC ©A^Jjljl Ajwjjhll 

^ 3 4 \ f} '■v ^ j 4 j U ^->V I ■ j \ \-i\ ^o j^j 4 j« cl AC VI j-<> oAjA^. ^Vu*u y I AjA^. fj jj ^lc 

j ^ .^3 Aii^-a jjC AjI A j j 7~ ^11 oAA Jlo jj£j I ^ i JLx 4 jI ^lc . ajIa jSLiiJ oAjA^Ji 4 \j >H 

^JC A_jl jIjjcVI ^3 ikjj (jl j^-AJ 4jxnlall clAc^U Clila^UaVlj ^ a^II jIa£VI jli t4iVI 4i£Jko 

UJxia I jlSSj jl inoculative augmentation U* «ia IjIjSI jIj^VI jj^ A3 .4 cIacVI J* 5 
j- —Jl ol j^Ilm —« (ja j^c JpUal ^li ^jVl aJLJI ^ .inundative augmentation (Ijj_>&) 

Lai .4 t^».Kil CjlSMLyi 4 jk^Lill 4 j^;A^I ^ 5 -^- 4j^al^-rtll c 1 -, 1C jl ^-t nl^H 

4 JjAlJI lj! . N . (Ju—x3 ii] 1 a i ^ s i 4 JjIa>o to^jS aIacU (_5^l^]l jAjlII jVUa] ^-glill ilUjI 

i>A—4> Jjj ^W’i>h"i .4jxjlJl 4 jja 1I j_& V Aa jl Mala l^-ia aLucVI j_£?j * biopestieides 
. o ji jiaiil AjAjAi A^lj C->4^ jj^? J oAjA^-q]I ^JLlikVI AAC CjIa AliliV I 4jl^. ^3 

j _.a Cj\ ujjjudlj ^ jj^l kxll AjIaj ATkj-'vV 1 4_jjliikC CjLiLila j>i aj^nMI jIjSI j^-*J 

AllI iu*j _ojixj-ajl OlijlSlI Ia£j i(3^jVI AIiIjL-aLo j-a 4_iAiljLil sAji jnrt 11 j t,Jj.jVI AlsLiL^aia 

CllliL-a_La ^^Ail IA jlLaliJI jLa ^AL'lllll IjjjJa i. ^ \ U -A V ^^jJI J^jVI AllLllj^a^] ,jlal j^sVl 

^ _ill 4 . -al^Jl ^i-aoxil j^ AjAjlII lAlliA . 4 ujllnil cl AC VI jlj^j ^3 l^.La-1 j^-aJ v _^lj 

oAA j^ajAsUJ ,43 V ,J I 4^3lk-a ^ JA^j 4»iAjlxil sAjljji^Jlj AllL-j jiL-all j OljLiLlnll jlj£j 4 d-^c. ^3 

Jlj jvxji_IIj 4<_ii3l£ill^ iv_u«LLa]l (JjLjlIIj 4 4acjillj t(_jj ; pJI j>/iu 11 cllijJ ji^al-nJl 

. jLaVlj i4jjjl j-alujj jj jaAIII 4_iAjjj t^rV^-all tjoiialdl jjiaj 

----- £U 


AjAi A 


Agent selection j, n\t S' p) 


l_J_liaJI jH 4 i_lgi^all Si^l £^3 jjll AjxjJajI cl^c-VI ^ £• jj (Jj..t>II 

A _ftljc-Vl (jjSS (jl i ; .jliiSyi Ajlat ^ 

2_JUi Si jj d—*£W““ WA] dj^A'j AiVI Jc- Uij»dl ^ylc. Sjii 

^ j jll jljiVl ajljj Ja edit JjL-ijj jam Jj1 jjjIjII <*ldi AjaJjJI A_=^1£a 11 ^L-olic. 

1 ^» -a d ji.u'Vj ^j]| cJjUJI jLjjjJ jl lAi^U A^jIaaII AjuLuII i _si \> 1 c-Lilij Aja^ljj jl <, J£/Llaj 


j ^ . aV. \1 > ) | i Ajli iA-iSl£ j tri 0 A4i j ^y*i IaJJi^j , ^ «j j >.»I) 4 v^.-s. il l ~Af. 1 Q*\l i 

<lA _ujjlfluJl _Lai J_ ja *\\ a_1aSLa)1 aaa, jl jJI J»1 _j*J1 £y* jl Jja3* 

^_ ]£. A _Cm-v ^ll tj W -a! -V A\ Jill Cj'iVl {JA ^IjjVl dllxo QA JU-lC- . IjLA LlAjllilJl J 

i-*1 l’> 4^_9lfLo ^ 9 Jc-Uil jjjUII Clili AjxjjJall c-IslC-V^J AijAA^I AjJ j a\ 1 Jaj^ i ^Jlxjl ^ 

^a-oj _jj ^ ~~i^- diliVi all’ll a jt \ \V\W c.l-icj CjLajLlaJI ^ja -IijaIi ^ ^ i1 jaVI jti t JiiliV 1 

. AjikjljJI 4^31^a] 1 J'wkA ^-9 j\j£V1 A1 u*i ji JIaxHuJ 

^_1c. © j_fiJ Jjjn 4 _s^^ AaI^JI ^j^jU^i^.11 |Ja ^ 1 ^ ijj Laj 3 AAX-niail <.1-10^1 Cjjlfljj 

^ _9 (_^j9^ Jc.li ^)Jjti UJ& Aj^HaII ^-aLi*£ ^l^-Li 1 ^a1.W , ’uJ 

Ij jl o^aIIj Jc.li ^jc- l-jAjjAAJ l^J ill 1 A*ni i A \ u »a Ai! ^a9 

Ja^Jj Jj jl 4 AjI jll J.i*a Jj jl t JjUI vdljiLiiJaaj J idlili^Jj^Vl J] dijliill !aa 

jLji_*Jl ^ CliViUl jhg )V) Jl9 IxjjI J Jj jl iAjja'i-IaSI ^jc- A-ilull f^-fljJaJI 

^ ^j-tij_ a j t ^lax. _11 A _Ajj^iJall Jja ^j9 Aa^_a dlli^ljjk.1 ^ jjil 

/ j ^ .n i A_^tiUI Aj a ^1 \» 1 1 f 1 fl‘i t l oAC-LluaIIj . Ajjjla ^HjIaj-LoI L^ja^U&a 4 ^ ^.\^ i^i^jil 

iat— LS —^ ^ -9^ *■ '‘ig \*c aM <_JjLjiJ! ;Jc. Aj1a*a djl^Ljl^j c-i^J 

.^JjA^ILaaII cl-lc- jJU-caA jUi (JjUIj 


j— k-aLi*il —4 c^\ specialists Ajj^jJjJI a^I£a] 1 ^^Iks aJj 

^_ i > j j—1 Jl^ a! ^a^jjaaII ^ ^ n) iK\1 ^Sja ,Jja aLj^ia ijjj ^j .generalists AaL*-^ 

Jj -^-lxi J^j-sa—^ a]1 Jc o^C- djliV Ajjtulaii C-I^C-Vl ^ 1J (Jl fti’in.j ji ^IajI 

Jja—9l Jl ^jl A % WVl Ajj^yw Jij dilil jJa Jj^lI Aj^ISaII ^jLi (vJuIaII 

1-al^. Jl JJ v-lli jljflK (joiia. ^JA (aJujla CjV^Uii Iajj jlJ A1 «a ^ Jl ^'-ijj J l^Ain. 

& jj—11 ojjj A -^ ISa] 1^. l-iaj' l q ^ jj T. nubilale Jil=Jli .aa^a Ail a_^91£a1 Trichogramma 



4 all Ljh ^ ^ ^ uLmI jjLailj 


-—jail i_U—?■ j —<1 <_Sj—i.Vl £lj—iVl (_>o —«-j 1 —<■Ostrinia nubilcilis “UjjjVI 
^kmlj ^ <jl US .<j jS.1 Cjlil a~a AiJUi ^c. j AiVI oU Jc.li jjc (JjSj Trichogramma 

j]_ h _j Vj j^*-* Jj* -o 4 •■)* * Ail Aajl£-ai jj*-a <_£ jJic. JxJafij J3 ijjVUJI 

. j^l J y ^ lc. A3 VI (Jitij Aa^lS-ai jj-k II j.Jx_)l 


^_lilj ^3 [ *?j ^1 j-^l > ^■vll c_ fl; j*\ ) iL**iljj ^1 -yll juo Jj-Sll v^liA 

4-al .1—I_ia jli&yi ^3 l$U ArUiuV 4_u*jlU jj£l jjSj 4jw nUI ^1-iC-Vl j* Ac. * <jlj 

inoculative Lr «UI jliSyi ju»!jj ^ A-m-uUI fdac-Vl “Ujil scheme aUu £_Jaj .a-L*- 
—ill (jl ^—3 jj ^ (j jiaJl ji- ai« . l l ja> Alda alac.1 l$a9 i3^ cs^'j) V‘ U “J'41 augmentation 

j_* 4 l-tA \1 0 j jjSjj . |^^juija]I <Jjla ^ic. AS^Jiuj-ail A3 Vi AjI ^JjaaJI j—aJI l^J ^cjLill 

iJjljl_ jjcJ ^l j_ * ^iUI £ jill jl i n k J Jj l^-Li ^1 ^3 >1 j}-« AC-jpiJ»w>a 

JJ£ k_6 jjuj ^j]l 4 i \\ ..ill t_ul jaJ 1 j\-o .jl a! ^iljJl jili jl ji Uj 3 ^JJflJ ^JjVl Q - A A lin^ 

ojj_]a ^_Jl juull oj-^i A) ^LJl jill (jl ^ 1-ajS ^_kJajo3 Ajjloll o^3n>]l Loi ,A!lilcl3 j-Q 

4_aVl 4 L-< i2k,l^(i Jc, jjl5 jl 4j]lull .Ai.^*Urt*all AiVI { _ s ^’ l5-®^I 

j V«» -v \l ' a 'J ■ 4 "l aU L e 1.1. .nil Jj! a II 

A3^!L—__a] 1 4^V1 dlV l*-4 j* j j&j ^jl *A .flU ^_g Jul jj ijjV jl ‘Uol^ll 

^^.1 _ ^-J V jl ^A a!1 jj-kll jJjlJl jl U-iajl 1^ II (__yi ^l^- 3 

jl L ■■ > ) 1_t JJLajl (J^m 1 j* La J±a} AjJllI jiAIJ 02 yx ya aJLifl>a j^l l1iLuI£ 

L J» , jl j^Q 4ji 4 h^LLo ^a i Ai.^'ui^ll AiVl LS^ ^ ^l l lj ^ J 




Vi 


U^JO . oil <—t ’’ l"fc‘l JjUll ya. 1 1 

"SjSjJ! j'jUi A^.alS.4 ^ U^jUU! JU) inundative ^ >- aj° jIjSI AjaaoUl 

ala_ *j ^_a .jU °a \yI j^yUtl ^jlill ^j..nll Jc AiUL °-Uixj jl -U 1 *j *y >" n*kj 


t— 0 


_ 4 ^. 1_Lol J^j ■ A^ll ■ 'U''j 'i/ .'JaLdjl (jjl j^UJl aiiA [_da*J 


C 


.AiVl 


ala_C.1 h» ^ ^UJ c-^y-diil - 5’i ij C-alddSI ij^lu ^jljIAl jUl ^''.:i~w l^llll yC. 

L i J J h. L" 1 "' a ili tkiila ,_ya ^ r. 1 lr_ J I a^t.iijll JjUJI AjljSl ll3j a^jlUdl j^a'ijc. 

Encarsia form os a J^iU! aJL^ ^ US ^ jpJI jA*H ^^**^11 ^ja1j]I jliSVI 

Cjj__nil ^ j>-iaSJI Jjj-aU-a ^ic- Trialeurodes vaporariorum c-U n uil AjL>j: AajlSU 

^_3 (jjpJl jjjtil o j^3 ?t j * Al ^ JjLaJI 4_ k ^aiS-j>JI jjliljSJI Cll^j 4_ i-<a U A^UjJI 

uljjl_iij (_g j. o. ji^i _:C- ^jl o^l—iS jli I j;Ul . jlSju Aia&VI j-Q AjIc jjlSillj JjLlU fi^rli^j 


4aM£a1I 


j \ jjl t- Ijjj iJjlaLLall Aj9l^i_^j ^ 1-Vi j 4 ^u^i l r k.^. 1 1 j ^*ulj-all ^-aLLlLL) 

, l J j >, ^i~k all .^Ac> IjLxo ^.xAiiail 

Quality t) 


(J—<oj Aj^iLa ocli^j 4_ic.^j uj|j La-a£ UjIjSJ ^uo^aII 4j»jj)*i]I cl-iC-S/1 J i . i>j 

^ j]1 O^u^ll (JaI (_ja tillifc . L Q.^JhiaM (JJ)> .all A.3 *a\\ AJiVl .il-icl £-a 3 ^3 o^lifL) 

CllL j_uaUc jl_ S±L\ 1_gj j\ Cj^tj Jj ejiA Lff lc- JPJJ J jScaJ 

genetic (jjljj—51 cl_iijV 1 (jji> 1 $-uIjj t(_gjLsj jUnj jj-lc- caJ ^JjJLa 4_ic._jj 

oAj_3.^ 4jc.^j ^^ic. ^jJlu j^jJl AjjjjII (jjia IjJIjj tA ;»jila.ll cIac-VI a-x- ji Q^nVil selection 

■ 0 ^ii T^VI c-Sjjla Ciaj j. ■ntnji 

:4jjjJ 1 fid fjjjAl] jiciitli <Utjj JajjJa — \ 

A _ AC.JA ‘Allle (_jl a InU jli^y 1 £L-ol^>J ^ ‘UWli ■ Ji ^axAilall cI-IC-SM (jl *• l: >.! 

"- 1 *-t±^ «J1 OJ^- ^aII 4Q>^,„^\I <9^1 lAl^. A-ll^l) Aj jfr.lLn DC li^J 

i ^^3 ‘^jjLjiilajl \ 4jic.\i t. ofi-s.* - ^ 1^11 4 i-vLLaII »_ 

j J) jjl v l>j t^lljjj tAj^l >3^^ l —A jl^jI ^11 JjiaJl ^-3 tilt dilj 

j'* *11 4j—^-L la Au-a^Si c-1 Kr>V ^ jj^l) ^-*ai»il A_ic.^j JjaVi .Vx. La^Lla < a-o^aJI ^JIaxxujV 1 

l4 _1 a -oj c,-lJ1 >■ \yjJ IjlA .J (_ja ji .^.11 

. 4_iitc 4 j j ‘ ^-»A 1 i 4J3 diLiLiilaj V j t 1 

:^rUj^n wii^j <uc-jUL —o 

1 g’ll dil a > s^\ t l^jalijTkj 4-l»-uJa]l c-1-^'^ ^ A^li iaj^xi ^ya 

^— 3 ^1 Ajl ^j\\ j . 4 aH Aic. 4 n 1 tU>\l 

A—djljjl^ll kilij ^Ijji ^jLcuJaij . 1 aX^L^JI ^jC- 1 al^A. ^ ^c-ii-aJ ^ji ^jSaj 

tA— jjIjjII aJLJI l^lft (_JaI^c. o^c. jUjc-VI i j 5 i -^-JJ (j< UjLaJj A^jIaJI jl^)3vLl Ai^iUt 
a_i—L- li4il semiochemicals 4 Lj —^^1 CjI— jjLajill -jijaull cdjjlill ^_laj tAjiiull 

quality A—yj La ojj^VI Uaj lilj .A_ujj^)ill ji Jjl*li 

.IjjLaj I^JjIjj ^jj jjjll Aj»jj]nll c-l^£-bl! conlrol 



JIa- 4 Cjlwrj&tllj dli j\jflM iVi. n) 

Quality control aJ^aJI \ ja 

V a-QaJ) <Al ja IjIa! - \ 


\") A i4_jtytinll cl.lc.bU ^JjlcJill ^ ^'uj 1 ^ (!>•“ ■ -'■ Jjic- Ci^Uil Zjjxij 

Jlj I - aj *4, —. itytVill cl-lG-^U i^^u^oLftll ^u£ pU^Tvj j Jai tL-Jji *Vll 

_SI .i i r. ^ ; T | ja-bjjj . diLli*_Luiil i jj3 a!« (JjaUI ^jjj^lLill /y JJall tilli* 

(j 1c il jjjl ^ .^UUI ^IjaJI 4_ajl£_all i_y^ 4 ^ 4 jay JtaJ! plac-^U 4_aai*jl 

(J£ !jk jaLUjl JjLni^la 7- j\ Jjj) A l» 1 li-lSI frlaC-Sn ^Ijjb/ ij_)& iljSjJ* CliU -Ickjc tjliall (JiLau 
Ja—ujlc ^ jljlj .^^pj S JJ« ■ r-i <£_yZ (jjjJuC jj£I ^jil AiLAVlj 3 • i _p J&l lj *■“ 

oj—ft J—cj ,£-^j—A J—^ (jjjaJi jJlxll <jjAa ^ • —O ^^j£il Zjl£_pUI o-ift 7-'lij'l 

LijjI a I .K"'«U 4-ajlS^Jj j^Lj^jj 4a_pU1 Ay \i 1— 'il cl.lcb/4 ^jjjc-jl^JI ,_j_p£]| l1A£^UJI 
liiUftj 4u, n.W.I cl.ic.bu ^rlaiVI ai.1 _^o>i ^j .^luil ojAS tjSLUj 

Trichograinma 1 — »! jpjSjljU! JaiL ^Uij Jl« slpUyi 13* ^ LlUa^ij] La Cil£_pillj J4 j_UI 
Coccinella * —l=»ij \ 1 a—a*]| j —jIj tChryaoperla carnea <j—Ul a—^ j Levanescens 

• Orius albidepennis jl^jVi a^j j w mdecimpitnclafa 

4 ~v'i ’ 1 1 l ** /^u ^LfciiSLLoli qaLi^jj 1 1 4 i-v '\ l A jlX. -nil ^ ^ v n yAl Ar- j^l l^iaj j 

1—4jb <jj —prices jbuuiV' product quality oJljj tA-ULuJall 

^ 1 C. Jj Ttil-x-ta ^3 ^Ajall ^3 i^Loi ^L) i ** l *^.' 

'j J^ul u Ji .tljlsbU ^jaW L^lio jj L-GJJ \)» .>]! ^j-a]l 

jin ) dlU^i :jVl l-ol l^^la AiUjlaj A )a 

Ijl 1_ -a A U-v'M A A vVo.-v ti j A ull^j jljjiVl (JJ- r^ A ia^dn]! clj^-S/1 w ^a 

6 JU j jjjl tkj 1 * '-k-.'J JLj ^JlC-J . V p 4 A L o^\l AiV- OC-li^ dl\0 A t* j t Wil ^ l^C-V 1 oIa 

-.-Sii j—j A JEjjJajil A-i^,A_a3lSL. a.H >^g..La C—iImIIj ^jj! A3 ^yliyVuIl jl 

A_^.LLJJ A i» mIiII ^Iac-^/ 1 eJ^zk ^ualaijj ^Jj LwjLuiI ^aII j A^X] a_i^,^1 jijaII A^a!.^]! 

«l^al J A \i 1^1 cjl ALio jj « ^AC- j UjLiJ 



d 1 1 ^ j ’.j d -ft V ^ ft 


30 

25 

* 20 : 

n 

% 15 | 

3 io ' 

5 


26 


10 




□ 


Ujjl -k^Jj \j jj\ 


Ltuj j 4 _JI< tAV i + kJ' 


A aI I 


. ^JUj! 4^1 tail ^ Aj* \Vu«i|' 4 tf nhH flJC-SU A^HaJi CJS jJoJl JJC- £_Ja^ ;1 J JiA 

^ ® <.QjjL\j Van Lentcren <jj£^ J^) 

C> 4 >nJ I AiaSil IjSj iLjb»j <=lH» 3I 4, w , n l nl l fl-lc-S/1 J) i o jj^.V I dil _yuall 

A^lA-al AjiiijaiaJI ^ S La /j^l Allans iAIaa-q u l ^ 

ij _b l—(OJ P >> V-. v_ i^Lj La 1 g 'i-g k Aj± jjLiali j v_j j ‘ .ajl ^3 4_id^Jjll 1 

ft j ) f\W l1 )1 £jj^ _II jli tiilj JjA*.) I A*. OJJJ& CIilLaSjj 1 *1^. £-*-u_^a ^5 jL^kJ jjjUaj 

^j-^ll r 'j ^ CjIjI£J ^>2jj i.r.n^ A-A^j^ ^ n^il ft AjtSjJaJI ^pajLj^ 

~ j ii I ^ tAj^Uoj'i/l dlLaA^JI ^^Ic. o j*>Lc. tA-JASljLll v-IjV 1 L A'lV 1 4 ^umj tftJ_^kJl Aj^l^a Ja_niaj^ 

C.)l ^_1c. L-Jjall Juljj] ICrLuiil ^££1 ^ ^ ^JLilljj ^o*J] L±^. _P^ I ^ u^il 

ftfv J 4 QilVill 4 __jjjjLj ^LaaA'/lj sJlllyil jaftllJ ALjIjLaII j S (j-0 AjlliJl 4_ic.|j^li 

• dll Alkali yptil wili'il 4 .>jjlLq 

o' 1 _Jjl^j 4_ Vi\.all A-IxaaUI ^ 5 -^ 

a u tftAj.l—Au aJsLuUjj • c-1-1 dj|j 4_i.yiLcJl jl k_j j ft^ill ^3 jl j^a\\ A jat.n^li 


iailSJI ^jujjLiuaj A i^k il ^Jjljull ^lujj o^yLi d3^iJl 4j3l^>>a] ®AiAi ^_«I^)J 

1 J^lAj . ^llxil ^3 4 4 r_l sft^il La>J Aj^k^] Jjj]l 

Mill ^j^ajl >/i\ H j diUj^ail oJ^Jl 4_*^aUiJl wlal JlLi jV l j villi jgjl 

ij — LbSlI Jj — *_aj t4_J — ujLuII ftjJkiilj tftU^JI ftjois (AAuiI^jI 4 i l .s \\\ j ^ LglixjllLa 

4,^1^1 A l^_2kj-a Jiiu.-ail ♦ ^ft ^)*1^ ^ j k .^yi\ 1 J 

<Si—2wJ A_Jjcuiall pl-iC-VI ftc-li^J Ajii^JI Aiuij 4-iLuuall dll jljj^VI 43^-C.^ 

. 4 i\q"v 1 1 1 _ fljJ tJ| 

ir) ---- 



A^HaJI Jla-a Ajjd~kll uL jlLu'j dLLiJaJI ^1 Aa1> ■} 
VSj^aJI Aj£| ja L y& La — Y 


J— 2 J — a dl—1 Aj 1 jl4i t ^ lA^)lj£j ^j]I Ajjimlall clAC-Vl (^ c ‘ fcAj^Jl Ajil^o ^uiaJ ( d 

4 i3lj^> AA—{H juJbC j tLjy-al! j A,jVa^\ 'I dj^lill <“ iVa IgiDlial A*j ^JIa]! I^jIaI ^lc. -iala^Jl 

^ylc. dd*j >iUjJj tA.m^ aIL^ ^ j overall quality Alotdll jl aJSII *a^»J 1 jU'd) ^J 1 'd^Jl 
. J_dJl ^ <,1 ac.V1 c-IaL Aala'La ^jAj Ia^jAsjj 1^-ljLi 3 ^lill * \^W djla^all 1 

jjA ^jl-a 1 A-li*-o Ail A_^3ld«i jA lA^)lj£j ^d ^jIJ A jajilnll c-Iac-SH (JpLlal dlA^Jl ^jl£ ld^ 

A_iVl dl_1 j Aj^IS-J Saa^. <1\^. ^ J!^pj V A ]* jjlnll djlc-S/l c*11j J A^Ull jA d^dl Adi ya 

* jj^Ja—IL dmi—Jj acceptable quality A—I_^dl oJ^JL dj*j U ^ J^Uill ^I» Aili j 
eJj—=JI Adlj-a J (jl A-at^ll dl jldcVI O ^ 3 ^ -optimal qualityAjlLdl jl Aiildl 

A-L»t£]l A^_ 3 ^xa]| ^-lj Add l /jjj (jlj lA^J c-ldall _^lald <_Jd d 0 (3-A 3 - 1 V 

aac dlj (j^A J ^Lii s-i^kj dil ^ dl (jji liij u >hmV1 Aijjc-a Addl j 

^_Jjj-«a_ll£ 1- jdl l -^ yi A_^J&lfL* Alkali ^51 (Jdlj c-IaVI— adu aJojj^oj t,Al^-mj io^jdl_Loj 

. 4 -V j- \*A\ I^J jQ-y 11 J 

Sj^aJI Ajil ja! a^wjLui! CjljUic-J -r 

tAj^ladil A_L=kLiJI .dilALdjj dJlC- 4_i*_nla]l c-ljic-Vl AdSl^o ^ jjJaJjl^J 0^°A 

^11 jl^V 1 AjIAj AaC dli^jilill ^jIa ^A La ^jjjd ^A ftAj-s. 11 AjSl^al JjL^ l-L-^I Jjlj 

lAA ^ If- « iLlj .Aj^C^o ^)4C- d)ljjijil oAA CliilS Ijl A-iJ^lJi c_ij^Ja ^ - 

di_a^]l ^_Ij ^Ldbd ^_illl diLajLiiil AjI aj\^» ll A^Uil «^jjLujVI 

“l ^jl j 1_^ \ J —mil L j^*aJ A l/i'-k 40 11 (J^Ldall iillj Ajl Ajt Lid «^_=k-oll ^ 

A^^lc. ^jjmliLo d ^ jT 1 ^ Aii JlmJl ^ 11 ^ ^*-9 4 miu jJ^\ j£i .<iuw (ji <»jj d a 1 \ ^ '1 i^ \ >.1 
l.\ A t^j r~ ^JjIoiaII (^oladl ajA^j >.11 L>A^ AjI A^ J A>£i ^AjjA^. J4011 ^jl^^ll j^AJull 

di^l£Ji <J 1 aA__A Jd J ^_y* J A9j .Aaimaij diLjjl^A ja s £\ ■» \\ Li*i ) a! j^AAjII 

du^L ^ /.Idj AaL-aS/l l^jllm ^Ijiujl dilm ^ Ajji_ulail c-Iac.^ 1 AjJ^>i ^ UiAic Iajj A_ijlj^ll 

i-jjj ! -Ikl l ^.lij]l 4Am*ildi J)^laj (v_i^ljjl L^liJ Lqj 3 ^ j.ux ^\1 dLj^aII Ol^d^ll ^jl 

dil j ii>Ml ^_dali ^ r 11 Jj^) Jj-^ 1 C5^J ■ winnowing AijjiJlj 0 <..n Lo jAj ii^jAiJ! 

.IjLlm IajIj£I ‘ V- <uliiaJl ■Ij.j^'j J i ^ s 4) 


irv 


Aja i -v *1 ^ a \\ 


■ AjaIUJI (jljjjiVI ji Lib* AtUil 4J1JJill flJC.“i' ^IjjL L)Wi (' (: ^) Jj- 1 ^ 


4AP 0*^*1 <S ^ 

4JUII 

1 

t*® j 

4 al i-N- j. jJfcal 


A tnblyseius cai (formats 

4, al i^ti a jl jAl 


A mb lyse ins cuci t mens 

4 a *. * ~V si ^ jial 

^jjlil jjcJiic 

A mbh 'seius degenerans 

4^.^l ‘n a 

A* 

Aphclinus ubdominaUs 

4 Ao y* 

-jAl Al jA^- Ac. 

ApliitJius catemani 

<. Aaj-a 

jjAl Ail jA*, ^JiC. jAl* 

Aphidiiis ervi 

cl jic. 

“1 

O u* joift 

Aphidiolefes aphidiomyza 


Jj4=. 

Chrysopcrla cornea 

aAJA o^Aa^ 

o j4=> i y >4c 

Cryploleamns montrouzieri 

4_LalA 3 


Ddphastus puxilim 

<L«l£ 

JljjVl Aliib Jja^a 

Oif’lyphu.i i.sttca 

A jic 

-jiabj^l ujIAII ^jic. Jail* 

Encarsiu formosa 

cl jic 

jjAf-iVl ljIjjJI JAA 

Eretmocerux calif or nicit v 

iU£ j ^ 

cj j4x i_y yia 

Harmon ut axyndis 

AcA Q^)< J~\ 


Hippodan i ici conwrgjms 

Juvenile aSjj 

Al jAAl es"^ 4_laia!lcQ 1 ^"i i ^ l \ 

Helcrorhabdi/is megidis 

4_LaA o .1 ~\ 

iJ>4x ^Jlic 

On us insidioiu'i i 

4_AA 0 

0 ujii* 

Or ins laevigatas 

4 AJA o jAa. 


Orius majuscuius 

<iilAa jl jia'» 

^cjjlSI ^ jii* 

Phytoseiuhts pars imi/is 

f,\ jic. 

A A. i 

Trichogramma brass teas 

*1 jA. 

" 

4 . l-i 1 i ,_1 iq 

Trichogranima evanesevns 

cl jjc. 

A-A.j ijAla 

Trich ogr am mat o idea hoc (rue 

tfljjc. 

4. ■ 3-i i i ifll-i 

Trichogramma pretiaman 

el J^- 

4,3ii' i fl l-i 

Trichogramma. minalwn 

iu£ i 

lsA yy** 

Macrolophus calliginonns 

4l«A SjAzw 

^yiiaAl (3^1 AI^Ajx i _jic. Jjiia 

Leptomas tix epoim 

4_A A A*x 

j^jLaiil JjJI CjI lJ k. J4L 

LeptomastLx ilactylopii 

4 Q1 “\ ■v. ci ^j| y Al 

LS-^JJ^' 1 yyu 

Hypoaxpis acuteifer 

4 Q1 1 4. jx ^ \ j l-i | 


Hypoaspis miles 


trr 



Jla-a 4 djL«i jlLajI J ‘"'1 ■' >'i ' S ~. ’■ 


<U]£ jj\ jjiall 

AJLJ1 

— - 

_>^JaVj£1 

ij J AA L>“ 

Tenodera aridifotia sinensis 

Juvenile ^jj 

dl Jt JA jl ^ylc. IjjjLd 

Steinernema carpacap.se 

Juvenile ^ u 

a-v \l ^\f~- 4 ^|fl W"l<' l j jpl -n ' J 

Steinernemci feltiae 

Juvenile iijj 

i " jljua 11 ^jAc. 4jifl W ixi ijjjLajj 

lieterohabditis bacteriopharu 

aI jjc. 

ijJ± J4i= 

Nasonia vt(ripennes. 

el jic. 

iij'ic. jjila 

Muscidifurax ztwuplor 

«»>■ 

LS j'ic. Jjii. 

Spii.'anf'ia ') igrouenca 

O^lC. 

■Ca^jaa t J j JUJJJ 

Noscma incustae 

d}} 4JC 

dl jAaAI J da^>4kAi 

Bacillus ihuringiensis israe/ensis 

aLbI&ji 

lSj^ i j* 

Hippodamia convergent 

eljic 

4j uiiil! d! J^ 3 

Aphyiis mciinns 

A aViC .a Jjial 

^jjlSI ^KJASa 

Tyktodromus ocddenlalis 

*va]li-« J^lal 


Neosciiilus cu aimer is 


0 ^ ^ iVan Lantern jjijj ‘ ^ ^ V i jjjitj Van Lantern jjiid j^i) 


L1a»j Ujloi) Jjfr ‘Uajjial elac-VI jiLie jji LjAaj CJ\jpul\ J^tjaJl (f:") Jjii 


Jja) <Jjii _yc- wjjjia ^constant environment Aili ■Jjliu ^4 !-> » • * ^jj * jU* el ! jjL*j<Jl 

—uS'VI -j ——c- Jaa) 4aAa edl-i!sj i^e j>^ 1 1 j ;<j jLjJI J t&jl^pkAl diL^Jii 

j. _jc dUa J * *in — \\ '^Ic, tijllA ^ J* £ 3 O^Ajl jl 

i jjajj * Illness jjjll jjjU-aII ^gi jaiA ^a- jVd l lt^ -unexpected stresses 

■ whole genetic system 


4 —aaliil intcrspecific competition O* £* V 

.Ajjlj^il d)t gj-ali ^jxj djd* Jl A') % 1 


■ j $AJj (JLaaswj jA j tj! j&U ^LuaJ ^ dll-iA o.Ia.1 j <iLaa-a <JiJ ^gi ,*Aj 

.4jj! * oil v'jla.^a.11 j 

s ~ t^p 


■t sliiil _1c. a1jL51_jLa—II OaUa jl iscarching efficiency ‘Caow ul Sc.’J iSJSl ^ ja*j elj.iiw Luj 

■density-dependent 


jjjVI i-ijji CeAj mate competition £ jl jail -CajUaII oeliS ^ j^lS jjjaj laj^ 


jJ! jLiljV'j jl_yiJ oIjLa ‘L-ali dispersal characteristics juioj^'l cjUaaJ jjda jaixj Lajj • 

e 4_u till d a uj 







^$A_1! jl.lJtjil ^y -y La jAj A A_iJjj]t A.V\ *u a ^y.3 ^j>*n \j^\ (Jl^uiil ^SLAAj 

^A_11 jjjjpdl AtA*dll <jC Aiila djLa^lx-a aIIAA ,?AjU£]I 4j3 Loj l^yj£ ^ U>^ CjjiiSlI 

^jSl iA^)3 0 * * AAxll 1 a$J ^aS/I AaJl j ^£a .^jj^JI jA*Jl <Crj^« ,^.3 ^ \)>il -hq-^j 

^—Jiniail /j-a .(Jl jia <A11 a ^ya LiAC. ^)j£l Cjl^)aw‘Lna i lafi'Xj 4 ja nidi clAfdVI ^ >Vba 4-idlc. 
tillj ^jc- SAjAC* L$J <_s^ A.U nidi c-Iac-^I ^j-3 Jp^yjl jA*-aJ tljUJ^I £-dljJ ^)g h i J 

.dais aL 19 JU^l IgJ 


li_& ^__i_U A_9 j iA^atnUl jj! nit W aI^I jjyj C-IaS/ 1 {j^jt > *n.% ^ djjlflj A^.ljJJ La dAIc. 

CjI—Lj^ ‘inbred populations ^jI^IaJI 4_ujEdl ^jLic. a! jal (jxi 1 a^ ji£ Ajjliill 

/j-a C-J>^ _jL*Aa^j jxJJ LaAiC- .c-IaVI lAA ^3 dil-S^Li^l (_£Ajp t_il^-u* cJ A3IA ^ 3 iJ'^H L_ijjJa ^jjj 

closed population Alaiu o jy^c- IgAli J-axdl Jj open population AjIa^JI SjJLlII a! jsl 

. 4 imoj jpdl A dt^S/1 SjJ.udA.Il AjAa-dl ^ n>\l Ajjlilll j-a 4jj| j^)l dslj-iijjl i* L-fi j-uj j 

<j a ^ jlljj v.** lATWj <ji cA- 4 ^ <^a1I ulljliull (^A* 1 jaALl* I jjjLj A-l^jaH & j jjj xl i ^y >. jJjj 

jl j^A A3 Ajl Vj ;^y-a^ll ^LxjVI 4 j1aJ A^j^Ul 4-uujjjpdl SjAiiaJl ^% > ^ylc, (jlflj] i23Ua (jjyl Ail 
J*^i- 1 A3 A] AjiijiJall c-Iac-VI lAA JflJ A3 j tA^)3 ^ * « jA aIa*j J51 

^J^dl jj L y a fc j\ A-uoiLd) ^jjLLjlII AjjU AiUll ^ajL-o^ <• ^ * ^i] ^jLi^Vl ^a*j ^.3 

‘ijA—all j\ i (_J SjAa]l ^yi L_fl^Li 2 kj (JliLaJl (JjJjoi ^)ji .im-J A c^\\"i ^jC. 

—jj ^A^—J LA - ^ ^-Laa^ft]! c-lijjVl OA ^J A_ujj^>iJI ^! JjIaII olfl^La 

. AjA^. Lj j'A° u, clsjj] AjAJj-o AjjI jj o J JJj ^ulj 


ladl A_^1 ^j-o A i^.l > J)J1 4—J^ail jl Ja^JI Ayi wild *Lj^ aI^sV ^jdalLaJ) JL^a'V^ 

-a A—JA*J1 1 ^ilj LaJj ^Ull j Ajl^yildl oAA ^ )> ■ ^3J LS^ ; LJlc. A 

k—a jp„u_. ^ t (J Am .aVi —3 ^_A La^ A_ujp]l nfij j^J ^_j^J . A_AJOxLdl fr^AC-bU \ laS Jj.'^^*'' 11 

J^k-A—j jJjl ^cJ—Loll aI^j! j— i .AjSIj^II S^)j4]l jl i jijin ill AjlaC. ^uiijJ LiAajl aI^V^ <a 1L ^pa^xjj 
A—AjIAj y t^lh’iilj A-)LanJI fiAA ^jui J ^»J>L AAli tAj^)j Alilli^. 

a jf. ySi 1-g Li l^J A3 4_iLax-a]) i ><iall ^jl AAlajj-all CjI^ALxII dAA ^JL^aI ^ A <L« *\\ 

. AjLoJL-all A_Lo^il AjJ^yll ^j-11 AllLAa^a-di j}\ AliL^j^iiail J AjLlLiiall JL^aI (JLol^l ^j-c L>1 -s. ^\\ 

^1—Sjlj ^jjliVI ^jijn ^inbreeding A-iI^IaSI ajjjjJI aY\Sm aJSaLj j3Ua 

L>— 4 a!jIa1a*j ^ ^i\ ^jIjj (>0 £jjj ^a11 <aUa ,jc. homozygous L^jlad J£\ J^Ai 



L-,l. aM j pM.ftU -l-w".. J 


J oIjl^q . I^_i3 L r 3 j£'^y i ojkia djUu-ca jl^sl Lo Ullc.j . 

(j) s i tun—jj 4 -lj— ojiki—*]1 -%> ^ j t^iL* j) inbreedung coeffecient 

Ajkijll AjJJ-iil j£lj (Jj*_A JJ> to^Wua '1 ^ja JliJ ^ j]l (J-aa-di ^ ^C- 11 > <-i\t clijjVi 

< *LcU .A }1a* <flll a^)jA.iJtIl jf\ ill jjic- 1 JJa.<oj IjLJ IjjJti Ulc. A %-j.ull (j^jj jljJ)J 

^ iJjL*.-^11 a JA CjjUjII a-2& <_JjL»jj^j Aukljll AjujoJI ^)jjIj £- Llil 


Jjl —uij -X j iprecolonization 


methods ojmm Jl tL*j} ^ Jj3 JjLuj -> :Ua 


jj— c. j— j£I e-UjjJ jVi aLx^aII JjU^j .post colonization methods 

^jLajJal jLioojJ JylaLlft k &ik a ^A founder insects a+hjm j*&ll ^ jjlt djl^d^* jl^al ^j-a 


jlj_jl AiU] ojjJj c£^J <■ aVi% o 4 -uj^JI lIl^UDU JaCliI JA<u 

L °JJ J-fl^nA 4..n\Mi AI'X^aII Lol . (J-aJL^il ^3 £.ll]l a^AxlL-j^J! 


4 _i-v l *i\t ^ i^i» > ^ 4 \<1 t \*i t. .> t t JJ l i\\ lAfk /jl /ja *.p- ^ 1 \ . 4 j\ 4 _U^p]L 4 l-xj-v 

4 diL_J^iajj 4 _fitika i^ilj^la di^j (JajlII ilxo jldc^l U^l Lo 4 j-axil 

. ij-a^ jjuil ^ja e^)JC-j ^jl£-a]l pLuij] j jLu.^j ^JLalxjj 4 ^ 1 ^ ^ 4 _iJ^»Ja djlililSj 


VS J<-131 juj ^ulaj (j^aj - i 

. ( t ! ) (Jj-^ ^ aj ^Ji 4_i3t^a Ol ^x-alic. j_ijj 

A-uIjuI jjjUudl (i :*!) JjJa 


c yjl 

Criteria 

.0 ^jiSLall ^Li^Jl rdjU-i^/ifl d) 

JJ_C* ^ 3 ij t^Lal^ 4 jjA ^jic. aIIa. ;Ol^LilaIl 

^^ 3 li 3 i 4 -LilSJl^yC. dll ^ Ijj L«l 

.oJj^-a a^i 3 ^LalSil ^7 J-jA*d 

Quantitj' “U^ 

^jJal_aid] ^_ 1 c. ijlj-i A 4 oid^ sjUV^ JJt 

.^J^wa j ^)> n-k.dlj <JJjpJ1 oc-lj^jj 

Sex ratio ui>ll Ci—all 

fecundity <il_^Lnii .aJJ^-a ajli ^jUII JJc- 

host 4—jk. AjjdJI j! host killing Jj'jJ' JjS J^*-a 1 Idaj! 

. s"jLihilall 4_Lkdltj feeding 

Fecundity AjL.ili.dl «jJill 

• ijjlb sLaJl J il e^ll 

_ 

oUajI 9 jji JjL 
Longevity 






c>^' 

Criteria 

. 3-jJak-o 0JJ3 (J^A. ■‘LuJdi-JI l\ yi)}\ 

Predation (jJ j54VI 

■ oJI-kio o^a3 J!li. 1^^Jq^-lc- 

Parasitoidism Jilaal 

^jic- JjLl«£ e1jj*J1 ‘hind tibia <jil^JI J_*L 

.^jIaII 

Female size 

: ^Jj A.A.ujij ^Iaj ^ 

&j*i all L$J ^lill j V 6^.4-k 11 ^j\ ^lc. JQjjj ;&jj*^ 3 & jiA j {jljjiiall — ^ 

. jjkJJi j* 

^jic. iil]j Jljj jqjjIjjAI jj Jilaj wjjl^ j-* iljjJb AiL**] ^j| jalall — Y 
.(Jii^JI Ci^j \i >\\ ( ^ c - t$J & j..iL-k.ll <jl 

Lf Sc. SjjiJI 
Flightability 

^"i -fc~i ^Jiiaall clii^j ‘CwUjill jl JjI*J 1 aLs^La ^_lc. Sjj£l 

, 4 *Vq-w\ l IaII 

Field ,^iaJI t-\H\ \ 
performance ! 

£ 4_Uajj JJ&j ^d*JI £ jj jjJal j ^ ^ya a^l*Jl ^lc. i > j4 i_l^j | 


\ 3 >l^j) A*i J ^ 4 a ulnll c-l^C-V^ (J-ajul o^^JI ^)jjL*-a ^jJSj ejS-cl ^9j IjA 

. _jjJwJla]1 sill] ^ 0 \ 1 ^ (J jua. y 


.LjLaj L^lljj ^jj A^uJaJt f IjpVI l$ i *<aj ( j^l\ e J ^aJl 4 j3| ja jAxa ( 0 :1) JjA* 


J. ', ■ -1 '. 

c> £J>J' 
f Ijjxll 

Cj>JI 

JJC-j "dl ajjUl 

{J&IM ' 

A-ua1]| 

4+m±1\ 

^■J J 
a j \^aJI 

£.>UI 

- 

- 

J.U V ^ Cj'lu^ij V < 

%0. < 

| »°\±Y Y 

Neoceiutus cuciimeris 

^%A. 

fji 10 

IV 

aLjI A 4_»Jaii w v • <1 

% £ o < 

j>°t±Y Y 

Aphelimis abtiomitialis 

%£a < 

- 


%£= < 

^Y + Y o 

Apiucluts spp. 

*i% v.< 

i»y v 


£ ^ i-JalJ i • < 

(til 

V! 

o 

sO 

^Y + YY 

Aphidoletes aphicliiuy.ci 

- 

- 



^Y +Y a 

Chrysoperla cameo 

_ 

%a> 

r ^3 4 tJnjj 1 * ^ 

VI 

o 

s° 

O' 

^»Y±YY 

Ducmtsa sibirica 






A -fcSlSrtll Jla^ udjiLJl j ujldidii - j 


Ajumj 

(> 

pljidl 

4_ud 

jjc.) Aotiuiaii Sjjiii 

(ed'/o^ 1 

id]) 

Aaddl 

dU^U 

AajJ 

SJ^at 



% A > 

A . Y . < 

%t<5 < 

f °l±10 

Diglyphus isaea 

i 

- 

- 

^jjil /dLd^ V < 

%^A < 

r °Y±\r 

Encarsia formosa 

- 

- 

^ jjliydU-baj ) « < 

VI 

o 

^X + Yo 

Eretmocerus nnmdiis 

- 


^ V- ^ V < 

% to < 

f "Y±Yo 

Grins spp. 

- 

- 

>Lil ^ » i ^ li i < t ^ » <c 

r - «■• — 

VI 

> 

NP 

^Yo-YY 

Phytoseiulus persimiUs 

V 

< 

v$ 

%T -> 

V iu 

A 1 

Ana a a da £ » < 

**y 

% a. < 

^°Y + YY 

Trichogramma brassicae 

- 

%o < 

^Jd r j V < 

%£o < 

^Y±YY 

Macrolophus caliginosns 

- 

Xp 

0 s 

IV 

t*ji u J £ • < 

% to < 

j»°Y±YY 

Leptoniastix dactylnpii 


.(M i jjjdj Van Lenteren uj^ u^) 


.'o^jjlLuo L jadll (_Jj3 Aajtaiiall tllC-Vl dli] ^tadi! 4 Vid dl^jldAVI d.AA (Jlo ^±i L-L^a 

A_U4—; J—1* P J j-oil ^ya (3^-dJl ^ j^i J <-±yj ^ jdVl dll jl^Vl <jd*J dlliAj 

dl jLTv^V 1 £>1 a ^j-q killaA . 0 <Lal£ll dl^ldl A aa.N Jlc. jl £7 j^>d3l 

jl —J ^jj- *\j La l<$_dj tAjwjilill c-llC'bU ^jiVnall a1j>J jj AjjjJ L^jI ^a»l ;-aaa .^all 

^li. .a jdV d3j o juixi ^j5LaJ d ij^V U -0 >vi nlj ojjJ £-<j jl t ^c. 

l dj^ 3 tfld-ftll ^-3j . 4aJ_jallj prldVl t—Sj^}Ja J]J*J JUC jl j L bcu-.j JVA jl CpL& 

.AJlaJl dl jldi^Vl Ac-jaL^d Jjaldl ajl5 ^jljjaJ liLdl ^jj 

Genetics AjI jjll -£ 

J_ a^\ A. 1 >jJb 4 ,i!aji a\ 1 Aajjall Jja ^Ld Ajjij^il dijaiaJl ^jl ^jAddl £y* jja£ -id^V 

<(J_Jjl 11 Jt Ju AaSjUt t^aLdaj t^a^lal i _ ff ic. t '-Lull > jjl 4a* uljl 

genetic constitution ^ jj —II uj^I J ‘- i jj*- a ^ j-“ ‘JjWI JjjSj 

^Aaic. i^iaj O^- 4 -? ^Jciiljj cAj^ jIjaaII A-a^a^ i - ^3 ^.‘i%'~i.in ^ jUt 

• oCJii. <_j!£Lol jl Cj\_iLiia]l aL Cac Aa-^ala t A ^ . ^a S' ' A_jlc. 

- £ V A 




4_^sI£aj|- 

j *i^vi ^ildc. ^ AjjI^j djLiLaC. ddfj C i.Wj (jl (jSuaj 

tgenetic drift <—al j^jJ/Ij tinbreeding depression A^jdl j'- 1 ^] 

oja! _lill l—al a\ t\a\\ ^a iaia (jdJjS /1 (jjj^AUsdl v*j.vrd ^selection 

^_a 4jj&a\ (J-oljdl SjojSJIj o^aiu^ll dji^i W\W j>-a \“ i.'l'di (j) Aldlull 

♦ A \* nln'l pl.lc.jU ^-a£]l ^IdV I 

ClijU__lj/l J jLa 1 ajUj L sty y_£^j^ Ul* t'—JjlSVl £jlJJ Aic. Ajliljill A_ij^)lll jli^jj dj-l^j 

1_4 Sclt .ajLda A j% YLa djlL^a j^Ja AaujII (j^Sjj igjUll Jxdll ^ hOlTlOZygOSity A ^ i v j i aII 

^ « « jjja ^jslj A Itlall djljl ^^jljdjUl ^ jljpll <-** lo^&lla]) aJA k Jj-o ia£3 i“ O.Vi 

•< J > 

allele tJJVl ^; 1 ^£j ls^ l> aj -^^j tAldall Ldajl ^ n - ^ 11 t-jil^^jyi dj.i^j 

—ill J^U' JJ J&j V tAi-i^alL) t^ij djjUfal ^usju iia JjU. J^S/1 ^ frequency 

^_ 11 LAjj^uI ^jjj (jl ^ dj^LlSVl dilj J-a^J ^ill Aljlflll (jl v t \h.n 

S-^uUI commercial colonies dJ A**-* j£. i _n ». n j .JaaJl Iaa 

^ja'— ia jji tfoundcr individuals cljaVI d> j l* w ' 1 ^ ^-j^> IaaLaJIj 

^lc . Ajjculall plcc-^U *C-ui£]l 4_ij^j!lll ’ajj^all ^>iiax]l .J-d^aJI r_yi L .»l l 1 <—fll^adVI ji aJVl 
A Uljj_Jall £-« (JiljUl isclcction i—llaJliVI dj^ t( —*1 ja-i^lj jlaajyi ^jJjAUa ^>dlc. 

iili—C-VI 4_ jjjj tljjl *CijAi. (jS-o^dl ojnl'mll AiUHl ^ualiijj 

dj tAjjUill jj| ^ djAaJ fj\ d>^H adaptations cjUjSill JaUjl djjliij .Aj*ji^ill 

4 —■Lilj^ij'sll j A—j,»j_\lail ajjj— lill j_j Icj A—lujj j»oj ill dA^l Ajsw^Ijjj cJS | _ r k- Adidi 

j^JI CAl_ilA£ — 3 ojAi^jg a^L)j A_n_t.u j-cJl AjjI •\~‘iJ 1 A^udJl A_ij^jji]1 djl jl^r- . A^a W'u^ij' 

djlslj£j ^.1 jjj La Lille. jl t A a jiJ-a jjC- <jjc.l (jUajCLkul j _a_iiiali 

A ixjjJall CUCS dil^xd—dl l ^^ -0 td£LdaV 1 (j-a A.ujjln tAd'^e. 

Aj j^-kii_11 s < i n n_ j t Jllall (JifA-J L>^ U 3^ La ajlt ^lll AdU-aiSJl j 

tJ-JVl (jl^ \Wi\ s t La Ullc. djLiiliiail jli t4xcdll A_JJ^iil JjljC- j^^-lc- J Ajjllll 

^ 5 —jll j semiochemicals Aiiut^ll JL-^Vl JjLjj jilil j t J3V1 k _-duJ! icj^j 

o 1 - J^>a 31 AjjJajdil dil_Lb-w<JI !> . iVt n tjj-dll (J-jAjjj . ^j^ixdl ^-daj ^ Aj da ajle. 

^Au^Jl ^ 1^*11 A_A^.l^a ^ 5 ^ *^-^11 'j^aliadj ^Ij djlljL-al d^yu^XA djljjj ^ \c 



A-k^l ^4*) JLxa CiLu 1 jla.aJ j oLUm 


*u i jl jS-aj lW.J^- jl ij tAjjl^^II djl^iill Ajl^^a A_jG- yl\ t ^3 

^ji— m^y\ jl ^1 Lua ±jA^j jl^j .<^1^1 ^jc cd.liJI jl ujLtJa^AAll Jlo j^AJoll 11 a 

Ajjj cl jil ^ outcrossing ^ j>j ^ i4jc.jiil ^ ia_pl« j^alj ^1 jc. JJw ^Ij^Jl 

^—3 ljuj—j^-iaJ ijl 1 _ '> .J ^clill iji^all jU t (_J-k-caV 1 ^ AjjIjj <ii*iwiil Ujj'i£ jla 


jl j ij3Li tij! ja»2...i.<'U ij jj-J'i Jj t- j^i j£-*j i- ii vi-iyi lIjI^^U 

cl ^'1 1 o C& ^ '' jl /j X , A_ij&S]l Ajj Jill Ulil ^-/-V) 11 . *1 ^3 cl I '-*H‘* \jn-q ji£ JLijj 

jl ^j^anll <Jla La jl jial ^j^aAJ jl j^) kii 5^ c ' jlL ^>sl j<a .la. jL jl Aa*_nla]l j-a Aj^iII 

4 A_iLojijt A_ia.Hl i^ja >. VI *l^)a.L/l Ilk (Jla ^Lw-aj Lq Hlc , ^ 1,% i > jjl_> ji jl^J ^ ji^lxil 

CjI J^ULlcui_a O^Lij ^ Auc'^jj! >■ It k^*)J j£j 4 ill J^-lIl L. flJl^ J jj ^5^ C!jI ^AAlbu 4 All £-fl 


1_jSj _j-aVI •.' L ^‘. ^HLij • j£*J ^glil A_a.Hail <j^jll 1 jL>U A^imill Alill wiiiai Ajjjill 

■j jf %j Ajc- *. :j«ln La-o ^^)LaJiii Aj^ilaHl iIjIjj^mi.ajI ^Jj oJj»1^. ^ 

jl j _3l jiaLxAJ l\ j£j\ Al^Ijj tl^A AjLtJayLj .?7 Liij Oj^ 

Si _yik =k jj_—.a '-lit jUflla A Xl_>J ^ 3 <—OL <&j l^iij \ Uvll Jj>j 

liiiia UjjjIj jl jIaII jA <ji ^1 j to ja *1ua 31 JJ L» q^j* JL^--j jl i(Trichogrcmwiu 

0 ^AJ^lkA. a\\ j|—3 t(^UL£i ^aV 1 jl^ jlj . 4 *■. 1 A^lLaji^iil t flj^Jail 1 "* '^’i 

^jJI jl jsL/l ^ j) ^ Cj3 ^11 £jq jj^aaLuj jl j^--aj 0 Ijjj^ La j£-*j a_|^L>1i]1 

^—1c- Aaxailall pl^C-Vl j-a L>^ jj ‘t\l A^Axail S jjill ij^ 3 ^_>*- a jl A 1-^J 


Nutrition Aj^illl - J 

P^jl j_j I ^_3 A.azk.^1 ^uj]1 A_ij jj ^3 ^ujl^)ftJljl AjJli-L /1 

i ^_1c. Ajj^Sj Aj joLall ^oj3 jjjp jl j^A ^JjL^iil 

jl t A_ aIc Alt^a_ j .Ajuj Ajc-US JlalUj t jpUl lw ^ c ' 

.A-ixAib CljjSjiiaj ^j^aic. ^LljV c-l^C ^t Lo j> ■ V j ^».jj Lll dciil 

j. .jo J_L-ijliAil 4 _jJaa_j_ \ g.1 j._C- (J j! Ai^^'L.iAll ojtnll jj^J V k _5^ c, _? 

J—la A^ajjaVl Ajic^l j-« j jl jl*j ^ 5 !! Phytosciidae Aijl^ a_uajjj151V1 

jj £j J—i3 i ■.il-.-lj ^yjl Ailx^al .c-j^LlxJl j-a ^ 1^1 j )^ 3 t bJjlj^iaall j ^liiil i»J 

3 3 jl 1^-11 a».*L ->-uj j^A V L.fl Jl£j]l JjlaJl ji ^Ji-llUl c-l^xl) JaViilJ 





^ 1c. /jl j^jSLaJ 4 d^A kJ j^lail (Jjk L^lLaxaaJ s .a i ,~i j 

^ --> V- 4 j^jULa i 1 AJ 4 ir. I *. .all _" ;'/'- i iVi ^k y 4jjjli! ^3 4j^_au 4jj.kl ^-l^ji _J^~* 

jj ill ^ '"~ ol jjall jljSi'Vlj aJj^aII jjljx-ll jl Aik'l/I ~l w'\,'il \ Aa>jli]| 4 _i^j]_j ; i ; ijI 4 ■> a l kal i 

aljljjJ j a Ijj_ C. dll jaiail ok jja *■ ''kl 43 . AJa^ka klljaxJ (_£ I jjj4ak 4_i3i^al ^xjiiall 

pi 4_i-ll jj _k Ajj^lll jajlrl jjj (J j (J£jk 4-jjliall j»jj jl ^ i>j lil 4 4 -> t k j ^ un'il 4-iJjlil 

Lixophaga J kLil a —jjjj 4—Ik ^—a J'JLJI Jalui ^k .(JjI^*-H jl jkllj tJjjjil 

ko — a. Galleria mellonella o j—ukl ^kill 'kjj Jokl Jlkil k*- ojkaa ajLj jki diatraeae 
I .4-j .(_^J>UI Jjkl A*j 4-ujjJI daLiSj jjSiil k j'jljjll ooUSj tLliUVI 4a j.<aa. k (jaaliijl 
vlil jj j»k l ilu ja jk. jjic Amblvseius potentUlae I o *jjiall Aujj -lie. 

L j ir - 0 « -CLaJ^ ^^jc. xtjJal j (Jkai Aualjjjyi 4jpU£ /n^iikl {Vide I Jjk ^U3 

^>aa.S/l Ci ji^ixl 'i k^ (jjjjji-all ;_pij aijjj -He. SijlLJL Aculus schlechtendali k- 1 *-^ Lilli 
Geocoris (jaj—kail j—j-ki ^—la ik—L ja ^jafkll k^J .Telranychvs urticae ja k a jl ljj 

4 -ijliia l<La _ jl jj JiiJa— ij k JA*J k ^^C-liaa plk. LJ k ^.ljC.1 <la SAaI t _ s _J J-aJl puncUpCS 

tlj_c, _1c. J_44a 1 o siail sUjkl Podisus sp. (^jkall ^l_jll j»l -Aj^I jljS^L: 

4_SLa. ^_a Lao_jl .4ji. (jujl^a (jk ola^*]! j-l_jjS'l klj jp aliliMjk ^1 ^->.111 j3 ^.c-l'uai 

—jaJI 4—il ja La* jjillias jkjj jkk ^^k Ljjc. Trichogaivma brassicue Jkkll 
La^oj — luLu ^—a jkl—all y& (_$ jLuj Anagasta kuehniella(%&^ S ijJj SUotroga cereal ell a 

4_al^JI ja‘L^ 4. V j,_a 4akVl jl ^ijlall ja 4jli tLa y>£- . (Jaiiill 

j_a 44C jill ajUakl jl jSLaJ . Jkal «k (j-JJJ k^l kl j«xri..iall ^ 4j«jjlill pljlC.^U 

jX-a i j£-al ^1 4 jl 4 mil ja ^a-^'l -lj3^l ^a ^illll frl-iV 4j^)j4ll 4J^liall jkl. 

« ^ T ^ •**■ 4 1 . I I .. ' 

i^jj^llu.a c-lic jl 4-kjSll jLuij L^ 3 djl (jS-aj 

-iL*_Ujajj di2^]l £-a 4 -vVi-ftll 4 J^L,joJ1 Ajc, jil o^)aLjla 11 4_*j\ji A ]| 

. L^JjAju j\ 4.AjjLiA]l ^)JC- b^jLiJail C_ll ^Jjlkll 

Preventing contamination &j£l\ ^la -—*> 

AkJaOL lu-luJI L>° *^? ,> ^^ U1a« a A-r^Jl ^lALa^. 

4_jyj \ \a]l ^jALa ^) <l]LxJI 4 jJJjlj 1 dlliluS]! ,4kJjSil ^kAjuall 

A Jlj (j4Jj j ijU jJuIiaII ^jlc- 



Aiill*!! Jda J CiU-jiiLJ^ CiULikll ^LiaImiI 


^-1] 4_Jjdl -^jS^I Jldj] jli Ldjl . AjJaj^-all dLj J^LaII ^£jL Jill djl^al<ail j-a Lfcjdj 


Jjj-u Jc- .4 j1a* *\W 4x.jja 1I Ji AjjJaj-oll dl IUjaJI JdjL ^axaJ j! jdaJ Ajjdj o j^axdui 

Pieris —i l 3—J *■ . n^j Granulosis virus ^^ oA 9 d^ jli 1 JL-dl 


jl L/ w AiL-bj .lie. La] A.1 AejjJI J jA.ii jl j£-aj rapae 

J—jI*J( dlijj j^i ^Ua-J! li* J jjjlSl) CLiAaj jl j£^j -Cotes/a rubecula l$liiial Ajjj aLI£ 
4 —Ldll dlj*l_ail jj— j jl tdjijj dlSjJI Auji J jl jJL Jixll djll JLd j-a 


Lai . dloiiiiall jJaJl ^Jaj 4jl Jjjla j£* ^■■ < Lul5L.<a.ll djiiil J^d j*a JjLxJI dlijjj CLlaiiilaii 
4Ja—kiil jj ^——' <jjIJ d Adcj horizontally Lia! J£ili jl j£*j t$jti t djjjiixjjfjAll AudlL 
J] c5-jj La£ Jj ija Jd*.VI jH J) vertically LJjj (ajjj^. j^- J^^ 


^d da—jl kilLxft , Lj L^j^o ^J1 Vj Ajd^dl diddll j^gc. j - j ^ '1 


. j -~-^ Q -v 


4 K ^-> Q A 4 J*1 jjp *dl JJ L j L -»■ d/wld \ \ r\\^jy^ jj^ dl j>a S jAxddl j--» >1 Vo d-«ad. 

4 latjj 1 a]I J aI jjlII j-a .llljjd! JaL t\l jjfL (jl jjdj . \j *a<a ^-jdaJl j-a j-'il-fc’ill j 1 ^ i A* ) jC- 

J jfllVll dll j^)C. j>a qSU±^. oJjjC* J A_u^. i4jjji5l L_jlJl&iij J^- 

L j-ia^_ aJI j_^Usu (J_jIa]1 4 _]A1j 4lal£J! jlC. jljJaVI *Lc. (_)£ 4ju«a] 1-^-*-^ t 

(JjV J_1! j-a kllLiA j j£j LaljC ial3 sHjL j j-a £>^,aj> J ^ aLI Jij ^xlj . 4 jJUi-cl11 

jl _ _l^J! j 1 w '1 j—o (_^V AiLjiLilll 4 all Ja*_a j>i Jlali daLjj^jflll dTu jl Jc. 

^3 La^ AjcsUI 1 _^ji*V I tillj w)1 ^).a^T'> ha 4_L»J-ail dlljli^lnll ^Ij^l j-a Jule- jJ>XJ ul 0^ 

Li; * A j—S-aj v. \\*'\W j tCecidomyiidae ^-Llx. dUiiJa-oj ; lJI dLiLiL Aid 

. Au j]i ^^alisl ddLAidj 4_u ji]i (jjl Ja 

4_ C, jj)>s )-^— M Laid LjOaaiV AjIaxaJI Aujll dLLiC- 4^.1 jj Jjl L-jl^.xdl j-a v^ILa 

ji^j ^ jL iJlLdl J^-* ^LiT^J .*^)jaida (JdJI j-a *j_J.La dllu.; jl Jilialt 


Jjl j—a (^dll 4dl j3 dli jj Jc Jjl J^) Cotesia welanoscelus J;iiiJI d jj jj Jj 
^ J ^_lc-j 4,jl ai ^11 4 jj Jilaal! J^LLo Jj la’ll cilljj Jdll ^ AS^U Jia. 

'al ^lj 4iijji j-o jy£S Jajd Jiila J V Jdl! j-a Ac J fl > JjflMl (jj! jjJj 

4j ^ * j ^jlxj jjl dlLLila jA-a 4 l > f dHuu *<Jj^ J-iiiall -jjl jjai jA 

jl lIuj A 1 ^ i4ii3-lll dLijlSlL 1 1 Ail Aujjda]! jl 4jKaLill dljdad! jjLu .4jjjl!l3l dLiliiloll j-a 

jJajjill_ j ^wjL-^j_j Aij3-ll! dLijlSlL AjL-cix Ajjd^. JjIjc. Jc- jl ,J j-aL ( Jll dLiliaUl 

L? d . yVj^ Lil J j^l l ^ jl j—a L5 —3 uj—a ^ii .mi Ser ratio marcescens Lja£J' j' .4jli 



A.-vSHajI 


J CjIS jJI £iu L jJa j*A\ A^il£<o ^jj . <- vliUali ^c. Ji Kwi'l Lixophaga diatraeae 

Jj—^ u jL=Jl i^y*j ^A^Jalu vMI Vs j *■ Jo 1*^1 Ji3 ^JLcJ % ♦ ,V 

Lu-» _ ^Ij—jl L _pa_ ju ^3 LiJajl .(Jjjl3J oAa! J jl'-k a 

L-L?-^iT > ^3 t-** 11<v A L n ^fl jl A \\ Uj_ui 4_lJ^)i]l ‘‘'V' j) 

J—Aikli iCoccinella septumpunctata iij £OiJl jJ o* j^J 4_a^V1 

Enferella ^l-ujuj— jl ^LiaJ ls \c. J4t^ J\ Bathyplectes sp. 

j±a±—u —Ji j Stethoms sp. ^j-a -J CjLujjoaAll ^ $ let home 

i"i1 j\jo Ltll ^__9 t.g_s\ J!i *Xl \ fiJjL-ali A^LL^Liail 

Pediobius foveolatus J - jtk»l l J a—=>-j JHaH Jjiu lJ iiJ .3j»ja.VI ijjLic. ajjj <\* 4_jjLoJI 

L>-—a 1.1^. .. % Al'yna^ll [_y3 OJ bjlAlila a^l 

jj a*Jai) — liaJI _ laVI lillj j I .iIok Alujj f 1 di P. foveolatus £- J LaiUa j 

J —LSI laaa-aj ijJai. Xolc- jj£j 1 jjjjjj^ °aA Jlo jli ;4j ionculative release 

. UU* a laA 

_iA \ l iu Hi < Ux ; nU! plac-S/b A r-1 -'\^. Vl 4 i ^31 ^--oLixll L " 

>.1 il jnbin’ll jlijj La LJlc. .Ajjuijall la^. a^al* LJl^ u^ll <iiaall CLLjul^Jl 


^^ixB .^Ujj (_£ J UaoLij 4 jl-^1 v 4-J^jliJl 

^a—jjj£ljj Axjlj]) aiiLiLiiiaU jj^uall ^ j^ll (jaj^jjill J i JUJl ijjua 

J—llxJI J—i.b (_buSj]l kA*£. j ti>aall ^-liail _iajj Ichneumonidae (jayia^i'i^Jj Braconidae 
4 jj- 1_b i_lll__;Labl1 j'l <"‘Vi 4 i’ur. 1 . >■ J Alkali 1 1 il \‘'Kll Ja^ajj a3 . 4 y_c, J . —' 

Axali. Ajja^JI diLaljall gjlli .Trichogrammatidaej Pteromalidae Lr iij'Lt ^ a^jLl 

J_aLk _a thelytoky alii__i-Jl <^jj _LJ! JilSjll o^ykUi ^ aaLulill talt (Jla lilljlLll 

calaL^all Aa ^)s\* \ AjII LjLia-Q Jj-iC. ^Ic- ^ ojlA vIjU AjJ]jlj u' ij < Trichogramma 
jL.X\W fl^)AUa ^^LslJ Cu'^ <Jl£. ^^Ic. 

rtijjj (Jj4)nl\ IJlA dlU^U Ttiilall 


^Jul\ 4Jaxuijll ljUj! jaM) (jla yul\ ~ j 


u-il * a! /yx ^yul^aJI jl Jjl^aJLi Ajajj^aJl CjLijI-iaj^JI ^Tuj 

jl AjC-1 U s\W djllui^ 4 4* A i«j 



‘Ua 4akiLL*J1 JLxa ^ uL jILaJlj ljUU^I ^1 lil^l 


. ^ a j llnll t_3jljcli A-ol^Jl 4jjLja}S1I C_iI_£_ll31 £a ^jua^LJI ^ A3 43aju31 4_u^31 < _ij^la 

Anagasla kuehniella 3^a—31 JjUII ^^aII Trichogramma brassicae (_>^i3l Jj£j 
^ 1—t j—t Osfrinia nubilahs 4—jjjjS/ 1 Sj3l SajA <J>^ aL’lc, JikiJl ^ Sc.US Jai 

• 0. nubilalis JSUI ^Jc. oL^Jl 


v fl^SiH.aN ^JjIjlII AiJa LlllLiiUiaJl <Ja1 *—p» - ^ ^2 4La 31 3^ >31 t*Ilj 3>U ^Ic. i ^ ■ -\^ 

3 A_ C-Sn (3-^ _ ^] J _^ ^jlaC. v-fljSj lIiIa^J 3^)3 j^jSaj 4iU cIIa . 4 jVfl"3l 4_flj^i3i ALl^A 

4j*jiliH 3 a&>U ^IajJI .^jUjJI {JjIaII jl JjUII 4 Uiija^Il lIAjjSaII ( *a AjajjJaII 

o j —lILuJI _J1 Cy* 42A£ILaaJ1 o ^*1-31 jl <—jli^SjaaII %Ajljjjl Ajaa^Lqj 

oAA J a£ 1*J idjUliilail 4.uulllj .(j£Xia^\ Jf9 jjl£3l ^A ^ Iaj 1$ Kn.jl j i fl XSU 

14 S^lfrAj 4 j1c. ^k 4j jA2 aAjIC- ijf- < fllS a 11 sl.i-k \W ^2 3*331 S jA3 3*^-* 

.4*1 \Jii) ^ya 3^ J J 

Monitoring cultures for quality CjI j a ju ^la1 \ Sj^. 4jS 1 — j 

A J j 4_i1aC- 3 1 4_u^i]l f -1 jjl 4 ^.“n3 l 4 i«3 l l ** J plSi l 4 jC> j3 aJ^jAaI I ^ i iC il l 

A\\ . 1 g A-ajl a^* 4.1 ^)LuS.V .i31 ^*>1^*1 ^j) AjV 13j 4 4a*jjia]l c.ljc.VI ^Ijjj .lie. 

{jfLaj ,4j 4 -fc- aLaJ1 ^3 3*^^ cljlj 4_ k- aLiJ1 dlliLull Jj 

j jl 1 ^ c) 4jtk.ll ^ jLaill oU^aII Aj^v 11 LliLijlSil /jjj wIj^)Ua 3°^ 1 * ^ijl 

L^jUS^i—ioj jl cA i i11 djl^l-—^*UJ1 l^'ol t“ij-k (_ja 3^31 3° ^-‘Q> 1 

_J^/l oJ ^2k ^jLiiafcl ^jSaj t JUaII 3j. Wu vj"^ 1 3°^*3^» _jl Jfl 4X- 3^-° 4j^LaJt 

5j.i,Jl SJj -1 .LJa ^IaVuhVI 3^1 3° Trichogramma diULiia (j* 4aVi%^11 

4_i^Uj ^_a c liiVl o ja ^La a ^ sUjaII jjjU^l 3 ^UsiIj Ostrinia nubilalis ^jjjjVI 

^Ua 4 ^jAiC- 4_iC.^j ( xiiJ J .lIjIjLuJI 3^^' 3^ 1^j3 ^jAaj 


ji a\11j 13^-31 o^ 3 ^ 1 <—iUjjSjj tSj3l CjULu Jj 3j j - <a 3^ ^^Ici 

_tl) 3^ ^1^-31 o4A c.1jl ^k ^L>ill AjiIILa]! jjaijUa]! (J_;Uj 3 3^^ .4ji^u t-UAu 

40aullj 4 4 a3oSa 1I (jiaAlll toA S A oAa ^3 LliluiH 3 x- 3 ^ljlj^l 

<UijJ>a]1 L^j c-^Aj .^^3^ c.1aLj ^4jie. 3 ^m11 ,/ja ^jjjIjJ^I ^ 4a^iiij c^I^aII 

. 4 m j33 1 A 11 il l 3^° ^ 4»e ^Ajk_31 t-*\\ i 



<Ui jojJI A 


j-» A^j Jill fiac^l j u ** vi —£ 

Improving bioagents by genetic selection 

A \jw .n as\ <■ jl jAi-odl AA*Ajia}l c-l-iC-YI £ c-lidy) ^ 

l" tl ^ tii II c.lu a . xi ,^_g jjbJI ^^kVI Aujjjjdll ( — fl l i * ^ >j jjj ^ d .y* 

dla>^ ^uijj i I Jl jjldJI ^ (JjlaJI oli^L« ^^ie- dj^iilj A-£_y*JI jjuiVi 1$ \y\ j-o c-liij'V'l ^ ^dl 
ijlio J^l j*o c-Ia^VI I^A J] AiLdVlj . dLihiidl ^ ^ajII Jjbua AX._>m o^l jj i jj£wJI 

. Aj^JlL> \\ dl .~U.Lftll j^ Ji^l jl -id j 

Jvld jl j^.AJ A un-v A I1 Ajxjjiajl c,l^cVl (j^Ual jl j-o ^C.^)lljj 

i - j-_—a j^xp IgJ <-**-i3 jl i A-ia-iildl AjoaII ^9 IgJ Ajdld <_£^)kl A \n \ jjid 

A a A— A_lm ‘v a\I jj! mi i \l t J \ Y\ fjy ,d Ja) jkl c A ji^dl AjliaII ^3 &J)^=k.^-<dl j jjJI 
a —a v il a— dl£ua A_ia ^jj ^dl ^Jl J] J^UiwJI i^lib I jib JSI jj£i jl jdij augmentatively 

A j-oAI (Jij d^ldl &3A L&* J*j . JLill l $ ' ■ n\ A Vt i Jjl l^J^^Ual ^A\ Jil^aVI 6-iA A Vi i J yi 

. (jojua]! <_flj^la l".lVi .LuVI AJjjlall AjLilil 

A IjIjuI Ajoljil A^jaij^ l^Vl ^11 j^s j^l C-liUlVI 4 ^Jlj-a]l Lf^ 

ciij_jJI ^—a j A-^j\ jjj. — SI a^aI^a! l^i ‘\k“iiij j AjjJoJI dil. iuaU a^jULo Phytosciidae 

j > ^ild j—* dV^-*^ c-liljj jl dlil A^ildoJ Au^ii-%11 dlO uaII Adljjo Aa^lA,J>ll 


Aphidoletes aphidimyza j—-dl ^jdlLi JdLo jj^j ^ V A^jIjaJI A^il^Jl 

Metaseiulus occidntalis ^ j-dLJI ^jjl—SVIj Amblyseius cucumeris ^ jdiSI ^ j-ddj 
jj—Su jl j^-oA djI^^II AJdu-oil (Jpaldd! ^ A_i2kd jll djjJI ^ c-llidJ! J-»-<a3 ^3 l^al^kdiV 
t3 u-c yj-o A_l*_liia f I v f~- 1 -»\ '\i .J A i i» e\ A rt ^,1^^ A_i^.^ljj_lll i. ^1 ‘i<~- ^^1 A o 

A . d —j V A__3 jj—k^al aII dl .li.udl ^1 Jdduj d^Lol*-o l^JL^dujj ^djd dl^LUxIi 

—Lj V jl ^jjud tjjdill (JJkuoi UAj .^^k.VI dliVI ■A^3l£-<J Ali^ll f.l^c^l ^al uj 
—\ A_Vn^j i A^IaJI ^al£j Lul^jj A \>ti-k n\\ dLulk]l jl dVXJI 

.A_dUuijl J A q! 'Ul i A ^ ^)^<qI A qV'^ ^ >’o* ^ ^)-qI lj ^2 ^ A 1 1 - '* i*v‘> 

O^jjail (Jj-c Ada^A-dl dlj j^) 5 Lia]I j l Jl jjLo-idl j-a -IJiC jj>j*^J j 5 La 1 

^y—A jiw—j__£-fil .di-ln-al] A-fijliailj t^ijl^xll ^Aollj t jjjt-o JjU A^idJlj 

j^—^ jj^j . d Ky^il l jya ac. J^Lk jA Bacillus thuringiensis Ijja£J! dV^U <jy^ 


£ to 



Aj jJLaJI ."'I ■ tlil jljflhH J 


Jj—*_«j iA^jIaII ^jjl_^Jl A lu ^ a C k Jx»» L5^ S'# ^-ajL-a^JL (jjLdj UuB Ldaj I \^aa 

/jl ^j. .. < La} (dal_ j A .xtlc- Aiu-aj O^) ^jjLmU A \ * >u1Lj . TrLuVI >-** iV* jdiil 

(j **>*! (JjIjC- ,_ 5 1c AjjjIII (_X^L^ <j>j . Ldajl ^jjaaVill JjUI allDLa l*]^1uj £ k>i-kj 

^bVi mljj -Lja—J J)\ (JajouI jj^pJl &JjA 1 ^j^iill ^Li 

Jjjjia /jc. Bacillus thuringiensis iDLJ £jx*ijj iAjjI jjll A-^d^Jl 


dil AjU-oI \ $ \ < \a\ lilld 3 

J—jbtll -1c, Jc ©J-iiil (J-IjuAJ iil]jl£ ■ A% wVl AjdaC-j Cllli Jkuj 

a — A ** * djl—jldjjl Jii—i {j* lillij Steinernemo carpocapsae bjjl au\\ tj* tv—Y * 


JjUJI L5 i c, jjm!\ AiLa* oAjj <j£J iujlidjyi (j* ©jjJ V ■ JjjL tjc-j .laboratory selection 
jfrlVi <DLlJI J V] * JJ ^j-kiT'.o $ carpocapsae bjjL&Aali 


i; _ s i CLuj Sk Aiik JLac.1 (j! ^j-o ^ jIIj ,4.jla^kI1 L_flj^)Ia]l didi ^ a^L^j 

.(JjftJUkLAli jj IVi nj jiiiia ^ ^jJaj-oll 1J jpl n } ill 


Diapause “la 

Jl-J-a]l JaJj-o ^1*5 ♦ ^ Ajklijl ^3 SLi^ i_S^ '* A 

Hexacola (J. j4ViH cijl»i^l a, iu a &c.Ldaj *jj3j a n» a a_^,jj ^j-o AiJjj i t \yCC\ 

A ——ijjJa of.\ —*J»J ojils djlijp (J oaU l dilSjj Lsdc. .sp. nr. websleri 

JdkU f-l^Jslail Jj 3 La Jj-la t^Y'Y ^Jj Jx-aj A_Jl^ ^t-a ■Acl**» ^ "l J-^aJ 

CjIc-Lmj _i AjjJa^il puparia ic- Jisl^-a Ajl^jj ^j^*u ^yo aJL^. 


A__I& ^ill *LV1 Jja. iai3 1 1 \U) ^jj^kiill -laddl 1JA J VJ 

_2k A_LS^-J JjaU .Sf-L-oj AC-Lwj ^ 1 ^a°YV ojj* 

(jl—3 _Jal ic-Ljj ^ £ £-a £°YV Sjlj^k A^.jJ dl^J (Jjoall J o^Ujaj A^-L-j 1 *1 £-o ^°VY 

Ajj)^ >ri g.1 ^ j1 Vj (_jj3 Lo LS^ (JlilsJl lW 1 - 1 i^K 1 * i_>^ 

»j'j—^ ^j- 2 ^ f.LVI (Jja. Jj^'j (_>>iij tj* LS^.^ Ac. j Ay jt iS?JA A .sijjjLll 

. i^yo hs^ 46c.Lwaj 4x*u^ 2 ^ ^ yy 

A jjjJI iaUuVl CjUJ jj J^xj ^1 AjAdj id djl \{j^W oJA 

a —iiLal LJj ./jjSxJil jl < -.i\.J h jl £ld A_ijJil! Ch\j^ Jib environmental regimes 



A-ki 1*1 a!I 


. ^ a dil JUfiatJ Jjilall j JjlaJJ [j-a cS 

.AjiSi^ oljSa Ch el onus i_y^ ^ 4-iUjjiill Jpl ai jj k-i\ jljaln A is^ 

.^jLnll JjlaJlj (jjposJl <JjI*J 1 (Jl ^.Li (Jj c Ajliill ^JjjjJsJLj -tia ClaLalijiall jjlij V 

Therioaphis trifolii ptJI 1> Praon palitam JA^' ^ (jjiJ sli^j 

.^Lui! aJjIaJ a i^.^ 1 jjjujJ) aJI^JI a U, J ji ^-iaj-5 ojj^j ^j]lj 


A . i -~v j t 4 \ m i\ l l 4 i ■ ol \ a L**- )lfl '1 j i» / O ^ A lJ ' s t Lq Lllc. 

> 4- 1 \ jit ,j l ^ JlLjJ Jjl i- * .i^l j| (J-olc- (j]LiA .a^Ljay^ ^ ^_^lx_iJ La 

.l*JSI j^j 4_iji_n]al1 £iJc-Vl <j«* Aju^jjII i-kt ^ j 


_3jj tJliLaJi (J^iuj i—Ajjuniall *ljlC*VI 4jj^)j i —*J_>t ^lijlflJJ 

Lliaj p pit ^ CjUbIj) Cila jj Jib Lixophaga diatraeae Jjitil 

Trichogromma ^ J— 0 Aft til Laiu t%A» <0 pajj p^A — Y1 Llil 

. .IjJjJI Jib c_flj^ia]l i flVi‘v'1 t, j U,V^ .Cijlii f. j^aJj i-‘' ^_i j)_; La a Jib- 

C. ^ pi Laiu L^j^t dtaj Chrysoperla earned jJ Ajjjj 

uJa_ ji .high fecundity *ullj l jaii ^-Ic-Si J^ajU ^ otL^aj ax.Lo^ i i.-i.Ualj rufilabris 




Cjl^i_aJi ^jl_y_j jji “Laljii /■.j.>» 1I Ajc-^j jl 

Sex-ratio changes 4 j »« V> 1 ' ^U^oli CjI jJu —j 

(JSiLi a _aJ Ajm'Jl tllljjijll Jl3 tdjLlLiUi iala-ajl •\JJjjll 

JjU— u, ^Jc. . A .ISnisAA <ju^j]| (Jj^xj idiVI-aJI 1 ij^ 

l —--1 jj— i41 (Pteromalidae) Muscidifurax uniraptor J—jikll j—« <c. jj* j]i t JUJI 

\—q —j _jjl ^5 CAZA tjkii kd'l ^3 Laic- ^ ^ aAkil ig jlr. ^ y*j thelytokous 

Jyih —aJi JjUJI JJJJU jl <jjjj!I (^l^ia ^ ^ ^ j!Li lA-ajlj 4 a ■ ^ > jj£jji 


LoJic. ^uaoJI a J,M t/ill CjL^«!>lj ^L«jkJI Jlili. ^ djlj'yl 

i ~a C-1 k tr i \\ 0^^ iaj^j t*UjljAo LaAjc-j -I jj^£j 

(J— dj- t i l liA {ja (j j’l'ij . W J [_jiAiall tjpA \JJ$H ^ a J ] ..-1 A oio ^3 Jilitiy I 

. jjjiji! Iili l^J < {.' l.^.-t ^jjl ioS/1 4l jh JiiLaJ 


t £V 



44^1 jjjj} 4 ^K*ti JLa_4 ujL-njliaJ} j • - I J* ■ dI^Vi 


4j»ri \y\\ 4_Lkj_ ‘A\ ^2 ^Liiclaj jjjjj (jl ^^lillj 4-fJjill L-flj^laJ ^j]l J-«lj)-c 

t J—jUJI a—^.j i (over-mating £jl jill (j <wXn ) ^ j! jSll jjjlijll 

^xUajj ^Ic- A-ihiUl ^jjjlj^ll CjU> t (j^J .A_iiL*Ji ajl^^JI CjL^jJj t^kljjjllj 

J—o'ljaj ^aJajoJl lifc . <4^,jlikJI L_fij^lall (jT^" LS^ ^lj>U £tlii<a J j ^£»ll] 7?S±u> 

J__j1 ^jlII (Jc- ^rVm (j>i n ^jl CjUV' lS^J i^^l jjjll J vJjlaJl ^ IgJw o jjj£ 

J_jl j*JI ^ Igi rj« a ^ ..l^ii jljJ)J atllUj a li i '' a 4uai3Lia j j£j jl JjSill sllli^lll jlj .a j ; * ■ 

^—a j—j aJla il jjSilt rliil s t iiAj 4-uja. 4a.j2a j£^j .superparasirized hosts Jiklh a2jl jla 

. 4^jjj]l pLaajl^j pljLxjl j^ a j32l2a^/l jjj^la jc- 4 ilall Ajjjal! 


*jj Ajjlill oj! jaJI slila.j 2 l 4lijla ojjil Aphytis melinus (J^ilall fj^jiu jl 2^.3 

. (JjVl Aj>juaJI 4_uaill ^ jjSlil j ; ^- ' •■ (JajU ^tijl 

Rearing density AjjjIII * 43 ^ - * 3 l 


■ J 


ill ^lljl ~jh»» 11 ^3 4-at^ll j^aV I ja 4jj^iil j4^ pLajI^ ^yil^ll el2xjl_l 2l2aVI j^jSj 
- V« Aphytis lingnanensis tj jil-i' l Aajji! «•! j^ail 4j_jiikll a_^iaJI ja 4iliS s-ianj l jl 2 a. j 
Toxorhynchites Aajjoiall <jjjj 2 ic .^ ^Lua JI p jail a yh jtJaau ^jlc. ^ j ej-ia. c * 

jjj _ j jl j£aj jl t AjUU 4 _^ 4_ojj_)ill Cjlajj _IJ 4^j jiiJl ciili^yll 4 im i 't jjSj omboincnsis 

_11 (jjy_Ha U i<^jai-a]l jjj ujljll (jjljjayi a^ykUi ^l (_>*liI jail 4ia 

■• . uni jjj jjljill 4j^aI ^ptoiA 2 a j I j* .Toxorhynchites pans <jjjjill j^ <Ll£ Cjl^iak jjA 
Spalangia enciius J— 2 LLU ( _ r «£ll ^ 2 jI jLall JiiaUI 0 v!jj 2 ^ tjaikilj tJILxll 

sill jjC. Jl j_J2jj jl jS-aJ (Jjl*JI jjilnll 4_uaj a2L)j jl iias^l -j^ijiall s-iljjll Jc- Jiiaxall 

sill_il A M ^1 j-y * II 4^11 ^3ji ^ * 4 '..l'i l'*\Ia»‘'i, 1 ]I . slila^yll sli^a 4_Loij a2l4^j ^j-iLill_)j a2 2xa x 

|j* jj-a jS»l i3j (>a22l1 jj ''IaoAI ljLc.Lu 'i” S2 a1 Cotesia melanoscelus JjiUl j^ 4 -siL 

4 jy l"''' aal_a£ _lc-1 Jc- J j.^-vl l jS-al .% A « —V • ^11 l'i1i^-»j Jilaj 4 i»i'i ^a-s’i i i ln t l'ill 

(J_ alia _ajl <JS1 jp= 4 i ) « < 4^aij 2 aC Trichogramnid jpj sliLLilall pl^jV 

j^ail 23j ^21*11 I jaill AiiiV 4 u a il li (_jlajjll ^ala_jl jjJ__)£ll j>ai sllla^j i' ''a»'i>al .4aaJiLi 

^ If- 2ailjjl ^aJ 23j l-ajJ t ^ 4l«l£ a^las 0 • « j«a *‘4u VH • • • ^11 (J 41 

(__uaii_i_ jj a jl_aJI J _*E- jaaaii V (jlas 4a.ljLii!iU 4-a.lm.a < \ juaiT ,0 ^Jl a^jjl^ (JS ji 

.^1 Jill a y 'A 4j-a.l"'iy I aaliSlI 


4 iv A ■%. ^ jtH 


j_ a CLjLu jAfLoll j 4 ij.U \\ i “ \\ \\ tflitll ^_j-9 ^jl ^ Ai\ ^-Lmul ^-Uaj La ojlc. 

jl 1 ^ j jj t_*iiL jc. ojLji <ULa. (Jj> i*n J13 Aj\ V] . i-—1^-all 4-lajiJ oJLjjj jisVI ojpkLia 

Leptopilina boulardi yJii-i — II JjiLD Drosophila met'anogaster 4-jLo Aj^L^i 

'-“J.> j =» cl1 -^ j Lo-lic. % ^ > J] % O * j^Q <<UjAU A^iIlXG 4 J At A l 0 k ‘^lj 

J—iLjJI jljjj Spodoptera frugiperda djlijJ aJUJI JLililASLlI ,_yi Ajl .^1 jiJI 

• f °r. lie. Aia jii£l f°Ye ijlja. A^ja Ciaj Campoletis sonorensis JjiLil aJxJ yi 

Behaviour - J 

_L (JL-j-all Jjjju ,^1*3 ■ la-u-ijj ^ Aja-uJsJI <-l.ic.VI -is 

negative geotaxis Aj—J ajVI A—jjeL>ll l_JLl—II j positive photolaxis <• jj-oll 
^ j-<T a /jl—s i A — LiaJI w — a j ,_yi ij±A aJ^&j-i Trichogramma , v*i> CjI 'Iii3V i 


■ l j * «tt*v. ^ »-ii t Laa c< jj 1 < i tv 4 i ^.•;^v. 1 1 l 1 11 il toL>i l 

jjLk^a_^a]lj A 4_jjjlaJ| IgJLl ^C- 4_j 4 ji jikill pIacSM 4_ij jiJ LajIj £o-<ajj 

V A13 iL ^)>a IJA jjfLi LaIijj lAiI^-aIaII <J£ IgJ Li^J A-ixJilaJl 

J—iLuj Lixophagus diatraeae jl .AjaSJI US-o-o jj£j 

A' Li iP^La Aj19^)J 4jA*j d^)Lila i. J W M I _ '* (3^ 

J—jlc. ^ . JjUI 

. Al I^jj^ 3^-*^ 0^ t A i^_fl l" i-k ] A x in Al\ axjj.J 

* ^ l>° .Ljajl 4-A^all JjjI^ ajl Sja lIj! jljflMl 4 j^*j ^>fi»-| 

Aphvtis c-\^j .«ft%ll Aj^) all _aJI cj^ 3 £y* .lie ^Lij] La_^j ^ 0 

J—a Ij j—a J ^ 3 ^4 ' ti-JLuj jjjb l^J JjUJI ^ic. (jl Vj ilingnanesis 

l ~~ 1 1 ;-Lq Li l ^ i \ L>Ti t . 4 l>> j t O V 3 1 ^uoj-Jl jyj c- '^ij- ^LoJl ^_9 jjL»JI 

^ 1$1j! j& 4_jJiij]l Arrhcnotoky L >V^ Ljj^j ^1 Picromalidae a^c. 

^—oil ^^.Luyi oc. Lfi^JI l>a.LLi 4<_ia.ljjyi I^jU^ e jjJ j)>a a jSxftB J^l jaII 

• (JjIaII n lIiU^U \ %Vu Lj^)^ 

tJllLall .Li-al^. LoL-ojA] I^IjI yC- J4 1 JL 1 I jLak»\ l ^Ll^l t 

c3 —^ ^^ ci Pteromains puparinrn J^iUl ^Lul ^ i h aul 



d -vfrK +\\ 1| ^jLuijliftJlj JjLLilaJi j>) \Vi« j) 


j — a ja^illl Aaaan <_S j'd 1 • (^J dULilaJI l>> ~ jj J£ o^ij»-> Pieris rapae di 

Ajt dJJ _Jl ja^Sal I oLS d3 jj Jailajl 4aaia] AaAlS i_Jj^ J43 _$a! dlllj Jal 1 aXal jaLxIl 

j a J jldlj JjLaJI joj 4aJjLall 4_ldl! jl J--.. • ^ aii .S^JOo^ A-n^-ia Vlmrt (_£ J-IjlII '.L s~i: jl Ja3 

. jallljl j A ^ Hall a d o~'..i V i 1 4 J--‘ djljiUI ^ iAII ^lajYI ^^3 AmlgJI jal^Jill 

4 iMr, j_^ .-, 1 jljiU l J^aljSJ 4_iaU_jlu Ld.ll daj dll JjLJl (jit- AjJxjll j 1 J- j nj 

4 — jj±*-a A—sy jd alaja Eucelatoria btyani Jjiali ‘Un-lAiy'i »c.lilll jl anj aii iTachinidae 

dla J jL*JI 4 jail jl l.dj an. j ,JjL»Ji >j Jj jl (i jUI jl jE ia^aj I^JjUJ dlaV ■ 

dl 3 jaj\ j a L—k^oc. Lilia laan. aili ^1 (jj j-^ *' ] 4 _ll dls^ja ji JAn^ as aj taodl 

• Cotesia melanoscelus lj V 1 ^ i_s jld J^Lij 

Mating ^jljUl 

dj^ja /jl an_$ , Jl■-.« - 4 ^ nUII jac-bU ^.-All ^Aa£VI ad ^jl jjla 4a-oLn J£Lda kiJLi* 

<5i1j—>£ Jj—fc wj >j .Colesia melanoscelus J^iUI ^jiax-all £laj)?l ad Aalii] Anjn ^ jl jill 
^ 1 aliUyi Ajjjc. j* aSlall j»aa t" iljljaUll (jaljS ^j^>n Jo3 4_iiijl}Lin CjV^- 3 Jjiiall 
Jj 3 jjSall 4j-liu JaJaaS/l (J41J .uJtuUI «■ ^Jall l" ^jl jail ;jaafl3 ^ ^jjaaisjl i_>aa^. j 

£-jl j_J a_ic ' j Ini la'i (JJ> Jiiil ‘Uajj (j^aiill ^ ^aioS ClUVI laa'uj 4^jl jlll (_U333 ^ l^j«aa3j 

dll_i.>ta!l (_j-—3 J—al^jSJl -la_in. ^ac- aAn-lj ojaa i^jLiVI oa* (jio ^jl jjj . J» , < i jj£lill 

.£jljU 1 jj-a 44 ^d 1 A -XI a*j VJ refrigeration 

(lchneumonidae) Glypta fumiferanae J—jiUI j>—» Q ^A3C U ii- A f-liVI j^Jd 

djl_jnj ^Lnjll laA /j^ «jn ^ jt aij k J-alS ^>lc. oaod ^jj^dall ^tl^jj dJjJ ijl c ' J a Al^'i 1 

j_a a_lc- _3 ^j _j f ~ t jj^a a- 4 Alian. dUI ^aiu ^±> djlS ^jll _j ^ jl jlll 

• ijrf*J jll * 1 ^ 0 ^y j^JI 

fh —al d*—-on dl ilklo ^ll *-1 Lydella thompsomi .jadSllll JjiUI jl Ldl an j 

— A, • * ‘ JsS^I 4 ■ tl r_ 4jJjjJa 4^llSj Aall/T- Ajjfla^ dLlHalall &aA J-a-d . ^JaUt-all jl jlll 

, Jjaic.j casein hydrolysate JiaH* jjjLS Aalilj ‘(lux ^£jl 1 •, < < • 

jj—n 4 —d.)j 3 Jiiuj jail Argyrophylax basifuha ^aaLSU1I Jailal' jl anj dllaS 

^>41_is ^ a-lldll £-dJ a-ana jl iliall ^ laic, dl i lkl a 4 j Tirathaba complexa O jaaSJI d^il 



jl jojJI 'LxSHoj'i 


'Jc. Am_Lat_i_kJI k _^j4AjjJ1 4_t_>jgl *** i-v ' outdoor c-i^aJI ^^3 l^xa *,VO X « ,VO X \ A m i .u 

j—lL&J ^_1*. A _Jjl_J^£ A _ y t j-a Aj^3 A-auI J >>J <*-« %^ * f X A S jl jpk AikjJ) 

J_l3 1_o o j p\j\ V J^a.j J^)l\ djt^jEanll Cy*3 *^jl jilt (ji (J 

4 _ s _jiu.1 jr jlj>— jII <—uao A3 tcflL ^£-»^aj ^ S>S A jl j]i]l 

^£. jlbj .Lixophaga diatraeae ^AinSUll JjiLlI aJIa CjLAlala <_$' jj^ aJ^JI 

dllJ JAjIj d)ij jj^J Lglslj£ j) Ig-tjj jl V] 4-Jjlia-a jj£j ^ 6^^-lA aVI U Cy 

dal ^it * s\ u*aS& <" it r.jfl l~ill J-olj£ qa A^)3 X * * ^J! >ij £ jl jjll 

.A£.Luj ^ t S^Llal SjJ3j %A * Aji»ui Aj^ia^j ^°X*l 

_Lj_3 (J^l ^ -q t-^ ‘UJaild ^UVl £-* £-*lajJ A_lul j^£j jl 

J—jiiaJ' j—*» 3^ ' v * * £-4 Ij^a Xs AiLdj jl a>j <JI!1a 1I .overmating k jIJjII 

e>j —a vIjI— ty\ £jl jj j »^.-ot£ U.jl jj 3*H * 41*^ jLJajJ ^ Brachymeria intermedia 

^_ 3 t" J jUaU\ ) ^ jyi j»jJ X \ A*J £ jl jUll /ihj .IjjSki AaJlLJI jjC- dUVt ^Iijj 

jjLill Jxuill ^ djl_j] Aj^i*j c£llJ Ua^ j>°XV “" Y £ > ' 1 " k -- ’ ^iaLuj ^^cLIa-o (. jjJa 

.% A * — 1 * Jl J—<aj 3 

Special techniques i-ali o KjtVi ~o 

—Jl A—jLi. y J CjLaai jUIaJI j CjLLiia]l ^'cjy A ia-i 1 A 1' CjlLuiJI /yi 4^-jay a iJliA 

^_iJaj l~iS~i JLftJ AjlJ i^yJLLlia ^ ln^ lc-_^-o^o ^_j3aJI * A-*-a JsLjlJI ClijUjJ 

cork borer ^—Ul a—■■ ‘~ i ^ 'A"i , J cj! il J Ul I ^. Aj ^>*J l^jtxosuj ^lajJl 

' j '- A*.' U , -' - a >' 1 ijS-aJ Jli. jbj^ll Jjljjl Jc- jIa jAll J jj! t-l.Ait ' l A . ijAaJJ JjS j ;M il'll 

Tetrastichus gallerucae —Jl JJa Au^JJ a.JI£ j 3 l g . > i j jjJj ^5 Ju Jia J 

• (Eulophidae) 

J sealed CilijJI i j3aiVl d>^' ■*»* clila jj jjj Jlall ^IjjaVI ^, iiaJ j_J1 
a i>wVI aJAi^v diljAi. iorgandy Iji^-jjl J'uiS ‘cS'^j Ali^aiLa il^ »~ v 

. 0 .^. 0 % 1 ( 3 ^ 

..fi i ' ) Trichogramma (_>^=>- Cy* o^aJI CjLJJL J^ljV cUJj tjji-^i'l J 

t L » lV» l c_u-<ati-JI JJC- (j >»j J l 7TI AjjA^. «AjA AjUIJ lAjlil 

« A-1 1a» . 1> . » i] Jj2 ^uLujI S-i*i A *>>4% \a o_jl <—d_Lal 4 «■ 



A Jla* AjjdaJI Aid j"iQ ±\\j Ail Jljfthll 3 ^"■- ^ 


A - £^)a 1-$-*-a Jij Aaj3j Aai^lll (j-aliil ^3 djU j dllj j£jX) -jj 

(J—kJall <jl ^-Aa—-A-aj)^]l Adi V e^dall A^ianln'l AjI VunVI J Aaj3j j cl 

iais '—fidl AaxAlfill diljj^jjAU ^ .i »'n t n Chela nits sp. nr. curvimaculatus 

. —•% \\W oJ^3 ^ 1*4 A.i3i_ii]o ^)jC Idajl i_Jj (A^kj J\\ e3j3^ .^jtniail A_1jLsJ A_l*-o_i]Li 

3 LLlll 3'3—*- 0 cjiiij ^jiaaii j^g-3 _j~> nil /jjo Aj]lxJI d)l3l3jd]l /jl liaa ^ 35 ^ 

t ‘‘ n > *nll i ^ '^- u ' Ajkj^jill d3j3 ^ In. 


l^jliijj £daj Bonnetia comta i _$ 3 dg£till 3 ^-W £33 3 ^-*-^ <djl j di« 3 adJ 

AjJajlill g 3 j 3]1 3 ^_>? £Aiij $LaJlj jjj 34 rl *JVjuij 3 ® L$.JJ (^ 5 ^ A^kMI 

A_ 3 .? q ^ dila^yll £_da^i Ail!& ^hr -1 & 3 j 3 Jl oA^J jgC)l\ dil^£ .jl 3 a j 

. AlijSljll Jjjfllall \ 3 ^J 

dll jhilill il ^>3a_*_) A_ajg U 4-4 3 - J l-*-N ^dla 0* (JjLfill 3 j J iaa^] 

J —*3 3 jA^; _),$ Wi JjIjC- ^k-’ djljljflV-i JT^kJ-A ^ 3 C tA^lc Aa^rn ( jAjj 35 AHa] . Aj^ t ^ 11 

1 _g-Silia] ^3 _jlj ^-j-ai] dLiS t JjIxJI ^3 L 3 la A dJ jj JifiJall d)L 3 jj j! a 1 *xj£ AjcI^J 

Jj j ^ji ^j_, j A__jc-Lfi 3 ]l < 31 al-i^ \flll ciiij JAq ^^- 3 ^ ^j^aggil .(JjI^jlII iAlL A -v I i\q-v 

aJ-i.lJ jj -jAajgil ^jJaj A }\ac. ^ji_niail ^IxJl ^_ya ^j->l >.^*\\ A_iju .Ajjlj aLaj ^JjI ^C- 

j*l!\ dilj^jA Jlq jli tillil .aIjIjc. j-4 (j^i! (j33llj ^5 Telenoffuts he Hot hid is J^ila 

l.. ^ kl^xj i'Vh ^ LijI 3 c- Ai^jjLa (JjJ^c ^3 AuajuaaA) il jkfl Vi ^loiV I^JLuijj^I 

. AjaxilaJJ 


<Aj 1—^gj£gl1 —a ti]LlA .ALjia e3-a] Ag^jAaail A^,l3cV^ Aaia Laj)3 Aj5 

—Aj a^ vJIjV3jl>i ^JulilJ UlLc A^Aaiaxoil AjLa^3 \ ^ ^ ^J-qajj-oj Ajj!ii>^all 

■j 1 ,il] lia j AAjLikj AjJaia iJI sj ^all djla^jJ diaj Aj^la]! Aj.a jjl-il) $ 13CV l 

* o jl j—a A—aj3 AAaj JSV^ jjh^-A 0 liA Brctchymeria intermedia J^Aa' 0^3^ 


tv;^ ■ ’- ■■> V) V “ - *4 ^ : ‘ u °/°° • - f * jIjjj Ajj^j A_xuAj A j u h i Aj^iaj %£ * 

dil—Aiaiail ,j^aj 'y d 3-^-3! d 4 0^ ALjia ^)3id ^j\ 

J*^3 1 ejj^. Al^.j 3 diaj Ac-L* 1 A ^jc AjJp eA<J ^ -laal l 3^Lia3J ®3j*-all 
3—*xl J 3a j . ^-aaJl d -0 Ac L*» V \ J3la JiaJl ^3 didliaidl ^Udi J ^caj Adox-c A_bd) 

d3—d % A * - V ♦ A_^j^L 5J ^ ^ ^ — ^ r isj!_)a Aaj3 diaj All ^3 -jlJI jdaaVl 



<U^i jd) A 


al l a^)dxil JiQ-L-t jl \ .-id ^1 ^3 Ja^aJufi 'll dj3^> jjw ^Ljl a^joC- 

a jlj_^ 4-z. jJ Oaj aLl V jc. Ju_p V oJuJ .kti (jjij jl Aphylis lingnanensis e-l 


• ?° n 

3^« nUll .IjlJI (Jj3 j Vi-w ij jLiic-Vt ^ ii.jj jl i _ i>; 3 jjj£ (Jaljc- liilii 

(a_L:— ill ja cy lc. JaiL) Aphidius smithi jyjA3 o' 1 J^l ^Jc. .aj^jAxJI 

jj j A jl i a>j liUj £ A -v«' *'t Jjljyi jl jjSUI ^ Aj^iall iJllljl jjaJl i-i nj Ajg^la 'i jiil 

a—hj V) ali-iao V jl *■-■'->■ j A^i-vu »jl ja. AiLajj CtaJj Co/esia mekmoscelus JoiiJI j£ 

•£ j'j^' 

l OJJ It — A jj ) LuS Jaa-all AjjjiaJ A- 1.1 jtl-ill ^l-lC-Vl eUa> AlljjJ jjlii 'ijli 

'ij a { jk ^-\y)!\ -A»^ yt£ jl ^jUJI Ajl VI tj j**!■.ill jjj 13 jlatiLjj ojljaJI A_s,jj Laa 3 

^, 0 ^ Trichogramma pretiosum JjiAall y jj i JHall Jiua ( _ s Jc . Lojj f» — \ 1 j^j 7 - jl JL 
( _ ff 3 ja I rt T. minutum (Jji AVl Lol l j/lna (.yOj ^ 0 t"l,V Cijl^k. A_ijJ AlaJ Jajjjiall ^3 La_JJ 


ta°t £ oj'j— a. A—jj ( _ J Jc Ljj T« — ^ o ^ Brachymeria intermedia JjiLIl yO •<*y A 
%VO j ^ j LS^ 1 ^ 1 i lllaJJ^ 

.A_ujjil i jy "v A^jIj oq 1-xJaL) 4)i».i'i 

^lil — jljflln ^ a \ , ..^. ^A. ai i 1 \\ a aJjJ ( —Lull^k LaIUs 

^ i fthn jl A-ujlll jli Aj^-Jal jll Brachymeria intermedia 

idi ij ^ k j OLiLoia^ ^^3 A l>.Vi ^c. eiA \\ \i W\\ c j ^ . >. 5Ll>-jl J CllLkil 

0 ual 4^k )i j^ A ^ >'■ ) Lol > I ko^ i! 5> ji A3lj^ jl a^jl^)^jl ajljj 

:AjjV1 •J-oIjaJI jIaa^J >. * jiLiili ^ 

. ^JaJaoi] Cli-ajc. Lo^jCr ^-3 A-c3ii-<j ^ jl^& U-5^ 1 lJ^ ^ 

^J—^ _Ijl Y O AaaaiII^ l JLa. A {JjIjlH CljLiLijail A ik*\ jj^J jl j^-<H 

.(ysjir.. 

.^CjIcLuj ^ a jiaiij q jAt^aa ag. IjJaVl a ^ jjl j^-*-3 

dil ^1_Aj^jjl jaj ill A * >, ^1^11 dll jljQ Ml jua AjIIjlII j A_l-hi]1 s_Ll»^ j ^SLj jl j^ a J 

. ^° T Y i JUI ^ uV ill duLcuLa^j a^l 



i -vAK aU L_id j OLiljflM ?\ Add 

Cost AilSjfl (f) 


Iam_3Llq jjjjS_ii ^*_di 


AjAaj <,_uyj 


au LI a* a oL^aII Aj.ajiWlI ^.l^c-Vl (Jy jj-jj ls^ 


CjLaI^II 4_1J^J 4 flK‘< l^_d ^.oiSLLaJl ^*_UJ ^pjjJ o-lC- l*JLa 4_^3ldcJl dl! jLA\ 

5 JU^Hi _H _ LulaII (JjIjlII 4 &ISj Jj AjldaVL 4 A.i^.^1 jjj]) da-lVnuAll Audi 

4 ^ jj ■ *v a! 1 4 i\ 4 4 ^ i l i a 4 ^\\-^ 4 x, .fll \^l l JJ ^pf. 4 4 4 \ 4 *y A ./* \ \ ^ *. -d 

. aII cOj^j 4_i£. jj QlKU^j AjujjWlI f.1 AC-VI S J*J 


Cost of rearing the bioagents AaSHaJI ja^Uc- Aujjj AaKj —I 

-Wa9 4_ulj<ij^H 4ok3ld>ii] UjsLLq (jj^Ld <_J£dj Au^j^Ija-lII Aa^I.^aII ^*duc- A-y^y 1 —a jj^j 

dull ij——a f j Ic- 1 dlLjlili c* 11 j £-Lj A Ajfl) 4jc I jajug tAuj^ill ^Jaj Au^La) .j^fLj La-id 

jrl 4 jVI A qI^i |j 1 —j La e-llc. .AjlsLII ^L^jVl (illu ^lUi^ Ajjj^daJi AuljVl jI^aIIj A_1Lg*JI 

A_id-fi AJsuJ^J L-ajlj tl^jldl jVl (Jjldl -iLkjlj dl!l£j <4u]jVl -llj-dl A flKl ^jdlfldilj 

j\ A\\k*^\ ^jSdj JlA»*imVI Sf-LSj ^LjVI o-llj j -Wjjjj u_ilc.i .‘Lu^aII ^Wi 

. jl jdl j diluSUil ^ 

Natural rearing systems A « nhl l AjjjoII A-Jaj! -lj 

Jjlc- <_£^Adl jU*il l$-iS ^Will dltj ^.lc- Aja ni-ill A^jjjll 4.A.Wjl dj^jju 

dbjj _ Wll i.**! -y^ _ wjiWlI I 40 I-I _c-j AjjLuII L^AjIjC. ^ AjjunW Ajju^S jl 

Phytoseiullus persimilis ^—uijjlS^li (_>ujli41 i _ s -aSil jIjSVI j4"4 .AjL«*-»1I 

<LJj—L- ali]l Ciljlij ^ylc. <yjjj Tetranychus urticae qi'u'*)) ! jj Cj^^ ic. 

_jl J&^\ Ljajl 4 ai ^Wl l vWn.n .LjL-<ajSl 4 -v -wLaII AjjljjWI! 4_u^pll 4 ^W \\ ,Pja 

Encarsia J—4^^ ^'^ fc ‘Phytoseiidae <1 jIjl1 4-ujjjuSS/I diLjjji<JI 

(jit LfiyjJ ls^'j Trialeurodes vapororiorum tU-ajJI l_ijj-o1I <jLo ^ic. fonnosa 
jj c^JLa . (Jji Wll 4_u£dl 4_iJ^)jll (_^l I Sax_G S jd_L-a L-Jj^a 0^1 <1 ^JunWll ^jLlll 

_j _u£ ^LjV AjjLk-dslj 4 uLiC.j 4 yy L a j Ajji_uW1! JjI^jlII ^-idluu ^Ull ^ Wil l 

d J Aj^dll dll^jdJij jJaj^IIIj dlLuL^a (jJru» n A_i-jaLiJI dLuj^41^11 j r‘ iljLaWl' 


4-iijjjdl Aiilid 


r j 4 iLc- <■ ' \ UTi A^-alA. iAjJt_uia]l 4 ai-ViVl J_ya 3j, 1G- A flVsl jn* i ijL. Ajl jjlc- 




^1 




_LaJ 4 _l»j— illj Ij 


Ajtij^c 4 _ai 3 dlj c4_l«^iIjl 1I dil jd~k W dljLuil 4 _ijjj] 


L^_i 3 ^*t\l ^xiajll ^-3 jj A v-v ^.\ 4 -vaKjII jjL^salj C- 4 L». J j i A_ul xl~*. v, l^Ua^Jl 

4 jjL 4_i_djt*JI l~ \\ j > m -v \l jjj C'i j| j| j A 4l*L ji jdll AljioJ 4_ujj]| ^3 *L ^ Viiri^ll dljLuil 

j_i<i .^\j&y\ «Gij ji ‘d. \j3I ^‘^i~- ^**-» j^ 4-u*L^ii^ j \ (Jilt Jj*y\ 

1 v> l A w ii M n Aai 3 dij djjiilj l -W 4 j]L Aj*jjJall p. 1,1c- 2 1 Ajj^j c *tnllA% t ^^ ill ad 

^_3 jl AjIUII AjjL-aJflVI A^^oll dlj (Jjj-^Ia-aU l^Ll 3adJ j^Aj dllai^ t j>Vi A^ilfLlI (jj^ 3 

. J j . --"»-v -t>U A^Lua ©-1a. j A^iLl Ajdl dljjl^Jl ^_ya aLIs jl,lcJ ^jil dV LJI 

d^J Ia jU£J ^^3 j_ 3>LLVI ^lc. Al^jai J?' 9 *' V ^^jll Aa^^IjJI A^BlfLil jj-aUc. ^du lilld 
AliidJI Tachinidae aIjIc- l> ' Igdj dailK^ ^UjjV l* 11jj AjallUI ^J-Yill d j jla 

. Delia cJ*-«aJl AjLj3 <^1 SLaphylinidae aIjLJ AjljUJI dLjjddl j t jjl jjl£]l *ldd ^ic. 

Aj^u^ SLII Uij— u<aUJI p-ldiA ^yic. Aiilddl Eulophidae aLL dULiL ^^ic. ©j^x- «antique 

^la_c.Vl — ^»V A—J—jIjjJI ^I dd ul j idVIxJ^ u^H ^ •Epilachna varivestis 

t Jllalt (Jj i-ki ^yic. ^ddu-aJI (JjIjlI) ^j! LuS LpLdisj Aitlliall 

A «j>Ul A_1Jjail jijSi l jlaij jj£a! 1 ^aaiio jc-oljj (jjjia JC. A_^lill ijLjj jil jdj.i Aj^il£-Q 

- 4 ^ ^1 a\l l ^ \ 1 v\ i 4 >. ^n\ A ] l l ** >\ 4 m . ij jjo j| Aajjall 4 u i ^• A 1 ^ i ji jdjtJ ^1 ^A/u-j I l-^11 .\\ 

Alternative rearing systems AL.L1! ^ ^ 

^gj|‘ s . C c utm 11 jl dl_u]l LI 4-j-sLijVl (Jjldll iUjJj 4 ^Vv.ll jdidlj ^3 

dljlii j-Q Vd ^^LijJl O -0 Ailid-ail ^IjjVl Jdiwu J3 (JlLdl .AjjjjII ^UaJ ^ 

_^Vlj Diaspididae a Vi Li 4_auloli Ajjdil dljJadl ^Ijjl j Aojjoi ^Ijdadl Adjll 

rdlyLjfll^ll Ajjjiii I AjljLJI iLdll (JjI ^aJI ,L$j 4Inuj>dl AjjcllUI 

F-*\j — j — 3 £ —ujj^ ^^Ic. Trichogramma spp. JfiLil ^1 jjl Aiijj ^d c Jli-Jl 

Sto/rogw 4-JJ A_lil j3 JL Ajjjddl s- 1 di jd*. (jdxj judlJ ^IdldLi 

dl jdJl dlt w di> L Jc. SJ viliij Anagas to ku elm id la (jisJI ©ajj j cerea/ella 

jl L£ <. 4 k ,-i j % j dlj jL. ^3 dl jjoidl <^11j (JL Ajj jj j^AJ .duiL£jil j-adjLa 

^ca— jmoVI dljLiiil 1^-3 ^ duii ^Sll Awaia‘iVlj AjjliL Jsl <. t llla'i a l^djjj ^jjJa 

- 4-ft.\*iA ^11 [jjjiaJ L^dL^j 1 j "i j j j> - i's- ) 



4-fc^K n\\ JLa-« ^ ]) OLmi jlidj tliULiiaJl ^ <L ^*‘ i -■•) 


_2 dLiLllall c*ltj (JjI ^C- (Jjtdajj 4jl.,rfVy I <j j^iud'i l^Jul j^c. ^Ac- dl jlvcUti 4 ^jjj 

did— j 4—a^l (j>a J] l?-3^ j^c. Cy° ^ jsl ^jlc- (_£jld 

_2 dl iljgMI 4_*U£jdJI tillj ^Ac- L—iijull . (Jadl ^-3 <iV1 -1-id ^gJl oJuJlrv 

J^/l "k Jj_<i jl -li^jjli jl Sj^jdl j! jl 4j-% i nfl'nll (jjS 4jdV I 4 LlojI l^-ii3 JjI yc. 

y— C. 1 ^jlc- ;J iU'A\ ;Jjl ^*Jl Jj^aal ^^d]l jl Jw"-!. J \ jl 4 j£jjI£j>i dldiC- 

Copidosoma 4 dV^ —slLq J_jiiai3 4j.a^ti A-iJjjll _ld I JliLoll Jo-U-J 4 4 Jji^Jtil 

1— g-ilt (J—ilalLJI Jl j— £j\ (j-- JaJ—Lk L^il—iA (JJ^J i^jJaUa-lll 4-kilj9 descmtisi 

^i . j .^^lialiaJl dLi^p 4-iii^3 1 ^jlr. ^Jiaiadl yic. j ^dl jLl* jdl^ 

y'd\\ «Vl) JL3^^1 £jjjA L? *■ ^> frlj] ^-3 lg-*-djj ■_£ ^ 

JiLIaII JJC. J ^ ^ jlr. (JftAadl) ^ y ^dAI ya JfLj 4juia cilJiSj 4 j1*^| 4 4 ^11 (JjJjj 

LSj*-* O-^ 1 ^ 1 4 . ^ J^..n V j .nil li ■ n ^ If- VaA-il l L ** A j \ 1 a jj *\ jfl 1-H ^ <. s . 1CL. 4 L^_llc- 

. \ ^ ilr, 1 yiC- ^j^jJal_la_iil ^dil^3 

i ° \'\^"\ (J ai /Jl ^ 4i« jilall frljlcVl 4aj^£i 4 ^.^i.iJl JjIjxIIj J 4_i3 liLl V 

' v ' 2 cJliLall (J^i ‘ ■' 41» illall 4Jamdl 4^do-ui^Sl dlllj yC- 4j^ 1 4La 

-lajj ^1_^jl ^ _2 (JdflJ ^2 JjI j*ii lillj JiLa j A-lC-lda 4dj Jjlj (Jjl& <h ^ c ‘ 

dl—±LiUI L_jj—d ^—111 synomones AjjIdJI <^l^Jl kairomones dljj^jjdl^ 

-laid— 'A\ SjL—C-j ^j__doJ dVl^Jl oAA iJXo ^j-9 . ^Jj (J ^x-3^il j\ dl^LlII y* l^dij j 

4_}d1 j , JC- 4 \\\W d^L^Ji ^jldl (JjUI ^jjTk**ua Aildal ^J^ia yC- JjUl J)1 JJ ^Jj-a 

4 A I .1 4 VC. I L**vlliv\l 4fl0^w^s\1 iJjljjlj >—itiJaj nJliLall (JiUu (_J-Ic- 

a —ajjj j—ic. J—jlxll ^lijj jljJ IjLiill oj'te-V Ostrinia fuvnacalis »_ 

.Macrocenlrus linearis 

a U.,il jj 4jc.l!u-=> iL^jiaj Tachinidae aLIc. ^ /il djiMl g-1 ^jl <n;. 4 

<iIa»JI 'ULulSia Lj^jA (jc. graVid CjUVI ij-» Uf-lu^i vJlils jj]| 

■ iJjljiil CjLIjj jjdc. (_g j - !^ i (_$jJI jLi.^/lj Ajjla ^_il_jSi j^3 dlL jj 

jl_J .AjjiJI (jujljill ti^- 8 ‘Viiil JJC. Ajjc-^l oc.US jil^i i " il.jlU4l AaJjj ijj^ 4 

ja_nij jiJI ( >aij (jja-nLaj ajSJI (j^ Alu jjJc ^44 Geocoris punctipes tjj jjsaH (jjll *S“jj 

• V .- j .'ii-nV l OLkiJ l ajiii ^ * ■ * ja ^ V 4 fllVu ^aidLo 

^ —1c. ijj —Id 4d 4djjj ^j^4wft/y5mwi' take y *JilA Phytoseiidac aLW ajljIiSI 




Phyloseiidae a —Lie j^ oif'.y ^ «*L*j Wessons’ salt Jp_^j 

d>^J 4 ^"°^ % O * V O Jjbt-aj ^uau \ a j w a >n 1 *j3 ^Als <-ieLu^a ili}> ^ lg- LiJj 

A-v'iiJ jli L»jpie . ^ _jl£oU _j ^iall Lple L&3 l^ {3^- J 4 mil ^^de Lj jle ^-qj 43 ^tlAjll 

j ^ ^1 j_jl A j /u r_. 4jjjj ^3 o jj^*j A -v's. \\ 4jb^)da JP*^' ^ II ^Ll^lil ^ Uilil 

Amhlyseiits fallacis <j^j di ^ 4—.Phytoseiidae 4l>l*d 4*jldll v^jA jdLdl 

A 11 ,^le 4 joJ JJ 3° 4flK'n 


kil JJC dlllull ^ie L^J^l dl' jl > s\k o <** J jljil-i 4_ijjj] Cllldj J^_=jl 3° 3-lA 
£dj—jl iTrichogramma prcfio.sum l$la 4 ^LiLLikll 3® ^dij 3^3 

J_^}1 ^Ac Tachinidae a —Llej iBrachymeria las us J— ^]=A\ J—La Chalcididae 4—Lie 
in l^.jU. Catolaccus grands J^iiallj Bracon mellitor j^dl ^ujj d£*' •Eucelatoria sp. 
. d»lj4il ^J jal*>aj &4,W a CjImJ-lq ( _ S -Ie ^ 5 dAinll ^Ic. vitro 

jpjdAl 3^1*-^^ 3° ^1 ¥* 43dJal ^Ij A^el l^all 4_u £ll 3° ^daill o4A> jA 77 1‘fa.J 

A-A^L-i iIILaJ 3 ^ ^g-le L_fl^>3tlll JjttUl l^llLkJ 3 ^^ iS 1 -" ^ jQ'v Ai\ ^d=JOj 

^—jll 4_y'v dl i - \\ <i\\ Wdl f, A^cl l^all A x> jrui 3^ 3° SjliHujVl 

je i!.U ^ A_Axdl ^ 3 * 1 41^ lJj 3 ^dju^/l 4 qICi ^j>>q-v ^j-le 

.ipjl 

A aHa> a\\ oy 4*w*2lLA ~J 

—J _II {J qa-a 2k-cul 4j%lVj <-0^3 ^-Ic. *tij 4 j»j llrvll c-l-leVl Aii&i ^)J1Su Jjl i ^k_: 


wli_3^ 1 4_^ ’’ il j\ ^ 4 alC’n till A j 4 \y A\ j , ^-\ ‘.r. 4 4luLi^ 

jjJaJ—Ail w \ --13.1a —Mil 3 ^“^ t -'' ^ le .4 _ijLloAI 1 4_^alA<dl 3 ^ 4_^.dLoJ] 

-] iujL-tfi—jfi] jl—S ULja] ^jji=k Jl^dl Cilil a^Ja Tricliogrammatoidea cryptopiilehiae 

4 q1 c \.\i 1 dliL La^J 13 4tK\i j *diji-JAjSIl 4^ A\ o^IaljLo * — t 4_^lA<Jl j-Q 4».^^a ^‘ ^ ‘4 

4_4jajl.5L A il ClTild '^Jjl ^3 1 ( AaLaia ^3 j . CLl AlynAll >lj4kluxLj 

Cl J _ Al*Ji J A\yd I A^ 41 4jAdUJ^yll C-iljVI ^4-A2kl 4 >.ii iju 4 /il j-a ^\1 4 -v aI ^ jA\ /ja A clCi j^l 

jl dj- 0 ^C- ^LiS tiiljj d)- 11 sj^^l *(^ JiS) jlijl JllbuL-ia^ ^uu jili ^ ^>x-X V dI 

43 Euphorbia sp. J ^ld l 41 lu dAUj ^le Bemsiia {abaci cLiaAl 4jljiU ^Ak^JjaJI 4-ail£Al 
jl VJ iErefmocerus eremicus j Encomia formosa JjUlaia Ua_^L AUj C-iaLw 

♦ 4j)l-lA t^II 4_^lA<dl 4_lA ^3 JlL ^jC, o^ua TV ^iel ^lijl£ 4_i^k dy-idl 4 -yg l 4 4K~'. 


£ o V 



Aja^Ij^II A JL^ai fjk Ajj*i *1) ujL-« j"»fl a\I j ujULilaJi f \ 1^1« nj 


0.25 ; 

n jsi*L p~) ajIjuJi 

□ i-ul&j n -^-il''/<ilSjJI 


0.1 


0.025 0.025 

' .1 ..«. HI 

I ^jLa^ 1 ^ N t -lJ I t .h 

I 4.1 '\*w A.ailA^JI ALjL 


(fb—■* »a] 1 ^ wl^Labua \ o ) 4j it jAj^j ^jk C^Lkbua t) 4 V\U A,ui.iutt Ail&m (T:") JS*i 

iVan Lcntcrcn j j . V . / i jl—i .bjji ^ ^ ^laLUall j ^c* fUa^!t AjLiit 4 j*±\l*l 



^jj__j 4n.n \\\ a ..' ^ 3 Age. I ^’i i ^ ‘ ^jSaj i ^9 

^_ic. . ^uJajll ^11 ^-a /oj ;_jjliSTl aJI^w ^9 iAibU A^jIx<u£JI A^3l£L&]|j A_^31^a1I 

A —ial jjjt ^—*-Ja!jVl ^-ic. 'LuLbojSll wat ( A_Laj Lo ^nji ^ail lilliA ; Jlidl Jj-uj 

vJlA-j dj' j,\j.B jritl ) A’A.n^j 1 SJj'Ni ^Iaj >.iL'w ^Li IjlAj Aj^yJa^Jt ^Jalxail l \d Ajj 

• Ostrinia nub Haiti ^jjV' o jilt <jL« jUa. A^ilSLa.! Trie ho gramma spp. Jl* 

^—9 £, k.>ijpJt ja N i^> i iiLilc. d\:w u^at l~* il *n->.-■- \\ ~1 S -A^> J AiuLiJI iASjjiaji j n,a 11 j 

t jl- jVI l^jS jt tA-al^-S! Aj3jiJl oLiaII AjcJjjII ^JatjVt Jll* ^jjl ^a!1 *jiuu ^3 Ifrat.^ViibJ 

A_a A-j j \t vIji.M uil JLojlLjjI l—j jLjob .29 twJjjJall jAr*» i ^3 Ljajl . i_jjJJt oLa jJL-aa j' 

Jj2l_J _Ic- Uj-^ 3 -vJlA^&LJi Ain*J^i TTj^rnl ^uIaC- (JliLftl! JIJaj k _-lc-^ k — 

C^J_<jj jli l( _-Ic- ,Ajj>V,^lt \Sj\ ,^U.N / v« AjII^ ^J-jA-ccaL^^c ^Ijjl ^ 

_9LL<JI A-;^*_L-a lJ _« ^ \,'* * vJjlil 4 _^JSI£a1 CjLqj£^J 1 A-laj-jl^i LjL^a vJljlJU^ll 

,A4jLiAi^]l A t si \ A Aj^31£a11 jl jjjj 4_^3l£Lai! 





Crop value and cost of controls < ju $ -—A 


^ 9 A_L^>ld djd-c IgJLuuuJ A jwj \lail pl^cVI ^ Lij Jjj 

> ■ ^1 -v .oi l t b Q-v"> i.^i> | , A_lll£. ^ ' 1 ■ > a l s y -'i“) Ajl 4 a ! ^ \ clilijj A-Aifill AjjLc- 1 _Jj— 

A «a*ij A H dull £lll Jaaj Jc. L5^ A_i9 Laj ojJJ^ ^jj&jl j^oii 

Aj^J^jI a A\iW djjJl j/'«j 4(Jl!Lail ^-ic. dll A^dtS-al 

A_k^j ^ W * ^laj_d] AlaJcu-ail 1 >j**l *\\W ^ldd»-oV /jj^c.^}! J^il LaJjj ^9 

J_jlxJ ,ji Vj 1 _ia.jJjJJ AiVI dlL) A_^3l£.q >• fljlK'i g'Ujjj d® ^ j3Li JJ .ojjiaiJii dlsV* 0 us 

(jdUb ^jjJaUaJl Jj^xa-o jd Jja jjJajiill .^Ac- . AiKlll j yb a§ ^ ^ jl t 1 

A •uSISaII AaI^J QJV 1 ^ H } V (J jinra.'! A 11 1 J& j)% Vl.0 La-a ^uaidLa 

A -y.u'') ^—JtaJl l-jI \ . Lfc^la-kJ lil jiV A U Wdll l^^jLdll ^l_jjl A^l ,Jd 

■j — <j jI — £ aIxJjj Idj_^aJl£ ^ a]jI jiil Tetranychus urlicae j-^Vl djjSLtJI AjvatfLa 
Idul Phytoseiulvs persimilis L ^yJS,y\ JpUalj Aa^jjlSVi dldL-Ji 

—Itl ji .l^j 6^-j-u 1 j£>Ub]j Ajju/I dlI jla 'jdtljJall ^1-i d .i. J b jl 

< _j-u pLJI A-c A_ik-f jJiSVl d)-Ul^Qil ^ 'wo^l A^d ^ /jlS ^ ^.\\ * 

^_i_ij ; d Jj3l jj • ^ i j ■ ■•) tfL_'i ^ 

O^Jn_Uiijl-l t ** i-v ^ ■ ■' ^3 did jdiC A a id vlllj>lj ^j.* I ^-ic- 

^dLa-i Lo-fl A5A^dwail 1 dljbdAl A^xjjiail ^l^&'Vl ^ic< JaLdJlj Aij^dwa.1) AiVl i^- 

. A_lu 1< d'j5U ^jLdaji 

Storage and shipping (t) 

^<lul_ i u-*>. ^A-uuuLJl A -v~'a1 A>jj^!i11 iJ _ii ^ \i.Iill - _nJu 

Aju-sij Jnia Aj^Ua/a i ^3 ^jall ^ »l*Jl jld A u iila.il pIac-S/I 

^Jr^Jl » 1 dl j).-cLK.'uuxtli Ajjjj 4A_i*_iiIail ^jj jA. :1 A_il_aJijl v j ^ --^ ^ 

1_,-»>^ k jdd i^-i jlbirtll Aid'J j-UiVl dljlj ^*1 i....i^.i ^)'^ v i^ 

J—j^j .Jj^l ^^>1* 11 Ajt ‘S^* ^. n^>ll *o^a 3 i ol’d ' ^p*.l ^^sLixi jIj^VI _j ^-^^^11 jl 

j, jg. ^ 9 A - Ura*^ i > ^^oJl tjjd ^!1 JLajdwl JiaJJ 'bu^ ?T 1 A qISI l jjq ^buLui^a.!! dLlliall 

idia. AjUlII A ^aUl jld ,^-1^ A.J.»..l.l.lall ^»JlC.Vl d’dl^V Jd'oil iJUuduVl 

IajLxm mj Vj AjjIj ^jK^ll ?.l^ui ^1 j)\ % n> nl dulld t _]d AjakJ i^j) dLillSbl A 

^1-*^1 Jl^i 3 A.ujtWll jAd-ail ^-IdVl ijli cc-.^dl 'j nS 1 j <j jAjljI ,"!dij l **,'■ d 


> d 


4 JIa-4 fjk Ajjxidl CjLU i ijaLaJl j CjULiilil 


dll ^11^1! ^ic. 1 . 'l^H o^jaS SjlJ (jSxu . l1i3 ji>\ ^_LaC-j ^al_la s^_ijj^j 

4 t-y ^]j i jj 4 1C *4 cl^-s. .tv o^C- £^1 (jC- «Ljj>.i%ll Aj^jl Vill 

- w i J jdr ^fl| j j.Lin jl 4 4 alaik A t '* \\ -V1 j'l-v \ l^J A gll% ^ ^lalxo jl ^ ■ d *1 ^ ; jb^adi ^lill 

/jjJuadu-A /£Lij j! i Aj j\slajh dlu dliVl JJiC nil jaall <^3l5Lall 

. ^IjlII jiJ^i ^ \c- jhu'ill 1 j L M AjjJa ;V1 L_J^i^j (JLd (J£ ^-9 


y l ^ d^£l ^ dLiliiiaj • “ '1 v ^-«a ^11 a^u^ll 4^ jl jj.ill jj-alAC ^)±i*j 

ld-v i ^jl 1 ^ l >\» il .a j ^_ill j dLjjlxJl ^1 qjl j Ij^jLcaalLj *Oj|lio ill o^aAill dilac^iil 

— — i i. j j’. a ') ^la H aj4i£ LjLLlSil jjjaj Lai <\Jjl jaa jl j^aa i4xj 

ajlia <iUa'y ‘ijljaJl CaLt.jJ ^atianj La ialt . WaB ^ajLaI jjfLj La salt j 4jda 

j _*AaLat jA ^ jj JSi jl ." ij^v j .4jji3. aLjlij 4Jtli ^ a, i'll 4Atji^uil A^bI^aI! ^-aaLijiJ jjjialill 

j_a AliL—ijijjil _ L->* a l _J1 j^waji] 1 ' •'' j' • • ^'y' ^JaC. 1_ia. ia 4 . a! -V 11 4 iII 4 -v K l . l 1 

aljl \ _la c ~‘ i jl aTi ,4_ajLLll 4 u y , a\I 4 in a ill 4 l >ia-4 i^ll i>jl^^jl 

4 — LLt 'j—* Synonycha grandis ^j *a«' l ^— w .A — i3la- a]‘ ^lj — jVl ■■ . 4jc.’iill 

L„ a-> _ ai ijjj. — aJ iiol %1 * * ^1 ® . jjj i 4Li.LllI 4ijaS/i 4_4uj alij'jii Coccinellidac 

jj—i-j jl j£aj Aphidoletes aphidimyza (j^jLiall ^ij >-' A 0 jl 4 ^.jj i>J ic. ^^1 

^ If"- ^Lil o^jlc- e4-aJj ;%1 * ^_)a Jal *Lia 4 oaij £_a jjj^-aj IaLasBI *JaJ ^ 1 o^jl^jA. 4_i.^’4i ^_lc- 
ali_L j_a J_ji)i alJ jail Ljjj jiL L£-«j j_J^aaj l!^"L jljSVl jl -f* 021 »jlj 2 ^ 

Chrysopcrla j<«ll iwl 0 w jLiaj 41 ^\mil 4l « l£ll jljiS’l jjia jl jS-aj . j«La Jijj V .jll' 
Trickognumnu J^iLj 4 I 1 J 3 uyi 4_uajj ^° o i jl j a, 4_^,j4 ( _ 5 ic. Lc.^jua1 s4a] ccirnea 

Lalu 1 14ra 4lila 4 'c. ^lil ^a ^ jjj aj jl ali 4 j t .. '• a_a 4.lua L-ial j^>^_j jl jjaj j£La]1 evanesccns 

^—it Jnaa Lajj ' Y oAaJ L^-ij jiL j^Aj Trichagramma pretiosum JaiU aiSLaII jat ^ _;l^*jl 
Tnciiogmntma niimtlum J .jik '—«' • ! »°’'V -lo j—a - jl jlu 0 j' jawJI aliU. ja Ja^I 
j£al aia At.ljjJ txa Ij^a 4it^ ^ ^Lil j Chorisioneura Jiiniifcrcma iy^. AjjISaI ^jj 
jjj—j j^Al niiii ^,44 ^Laaiail ^yit .^°' • ijljt.4-a.ja ^^it Lia j4Aj4 J) ?Jl sAaj 4jjjiL 

tli Atolu ^ 0< \ ijlji>. At .ji ^jjLal 1 * »x4 Amblysdtts cucumeris ^jj^Vl ^jLiali 

■Lai—jli Phytoseiulus persimilis jp-^j L^Jp^ • 0// °" ^ ^ j-^ 

iaLa jA (aailjtj Sajll 4iLao! j^ij tlauLa j j- 1 4 .a^at 1 J Sjt ^2fcjl A1\^. ^9 ^ 4C.l^L*Ji 

j.iic. c-UJl id -j-ia'uadijj jJaill ^Ic- ^>d vcnniculire 




u’ 


cl^C-bU 4 -v , ,^\\ ^JdLdol j ^9 ^Jj AildaVl-J 


Aj^ 9 AaaLiJal i_fljUl jl JLsjJlujj eJu^. 4Jd_s *lll JIiUIaC* ^3 A_iIjl9 

Jaiil Jli 2 ^ -LaJ5UI 4 _Luj11a]I j A^jJ PlPy* O* (Jjjdil 

A-ail£-dl j—t-aUc. £ _La .1.1^ o^jj-j.«a]l 4-isJI JllL-ilfLll £-La ^y a jSllill £a 

A-UalC.Ij j]£j *ill ^a ^Jila ^tla >1—^Jj-uj c-ijl 4_i^^]^_nll 


_3 Lai . Lg^j ^ ) U\i-^i^l a Axil AjjJa^jIl ^jdia (ji LJ^ 0 ^ ^ill j c-Lail _jL*j .J ) 

^ ij j-^31 A_ 2 k jJ ^Ujjl ^ul . C- LLLl A 9 \ xu ft ifli.nl ^_La3 pi w ^ .1 /j\ -n A c'n jm L .^0 il Jill jail 1 

4—jc jlj A W Jill Jjjj c-UJJl ^ .Aa. >i l £_La1j t cold packs o^jLj dll JA*A .i^jj aJl 

1 dl2 ^ ^kjji ^.3 A /nil JLlu^jI i_izk_i^ IaA ■ pLijl A 'i-v .11! AjLa^j L j^l_LU c-Lq Lg_: 

Ail-Jaj Ajl ^jl-JJC.VI ^-3 Ai.SM *-* t^\j) Aj^Ij Jj ^jj sAxsjl AiJjj V l" A&ai 

A^al^oil j-i-aljC- AjjA-aJkj j^aC- ^a AjJ)J ojjujlia j ji A-i^vll 2 \jj^\ A-jAxld £.1 a*£ Ju—*JI 




.4_i^ 

Application methods ^jnlVitt jjla (o) 

> I kb J ja*U aa' 1 ^Jl Lj.xuL.gJ J Ajj^aV* Ajc- yA\ Jl)i J <LaJ vLJi A^ nk>ll c- \ Jc-V1 £ lij| -i J > 

lil ^Vl A ^alXa] A A ailXoll ji t«^>1 if- aJIjlS r ^ /AH i A xi KM ^iiLblil j-oVl 

\ j k>ull—j A\ 1 tl 1 I c-ljC-Vi Jll3^]l lJ A ' 7 -; .Ail^lit-uJl 

-* a> 1 Ajl_L^a^dl Jjpa A^\l% ^11 ^1 yi'J^ ^ja i jUj 4 Jj'i^s' 1 L^-iS J^kl yli 

j.* A-J^-a & 'u J 14^ N - ; k'\k ill lJ-;Jj-. ^g-^ 1 . Aj s ^”n.iall AjSU A_tiJ' ji^iaVl 

O—jUI (jl ^- ; j «Trichogramma plot fieri tJ^ 3 ] 15 

Jjl_jl J ^L-a^l A \, u^^ OuLjj A^q ^ J; ■ ^^ 1 ^ui A*_] J^l jJJ s fljjo . 1 ii a s J'i ■ 11 -f.il jjJail jA j 

—4ojJ ?J1 j —a]l ^jjjUki—j L j a j ^ . Juiiall ^^jUaV dij L-L-ul ^JajJ Jj IwoaII jji (AiV' 

J — ^ Aphytis me!inns J — 4iJI J^Ua] Cloa» i 2 ui u^ -uj ^a^JI iLA=LJl j ■jj.iaJ' jjl 


Awl wlilj Ajl wu .AonidieHa uuranlii <■! j.a-\Il J >isi! *• j.w^J I 

4 —^—3 L«l •TrichogramMa evanescens Jjil»5l Barratbra brassicae 

j?a}—i -3-3—C. j^lc. tlij CjSj jyjiao ( ^Ls <_iyw»Jt ^ Eiicarsia formosa Jjikll JpUal 

•—/’—a j £-4 Jjilall (jA>l jjj J tA 1 " J V ^ 1 >£l jit' w ' '-»J A' ' '’■— 1 aI 1 

v ' ill Ml JAnJl| V- J; 1 ^- ^9 




Aja^J £ju!1 Aa 3L1<J1 Jla-a ^3 a_ij^ CiL-u jILaII j LjUkUaJall ^"- A 


l^)—a.V v_baillujl llli }ll JLu^J uaJ Aj^.^S J 0 .il \ elJc.^/1 lilJj olp. ojliS IjJaj 

—sl ja-t \\ i— loiLLqII ^olJI v—lmLLoil JlstaJl -1^ jl Sja ^_p 11 jOxll j^-An ^^OaVl 

d , A X-laV 1 ^jill CjI jiijlj ^-a]I jjU L$ _J ^ _5*i*il CjtS^LlaJ JOC JJl^kJ 0.11 ll£> . Aj 

S^i3 jl j*l 4 JUall Jaioj . I^jLi^. o^i9j? A3 ii u^ill AsVl A ^ l A cd ^jJajtj jc- L$Coju 

J. - fldl ^jJadl (Cl'ullila oLi^. OlilSj £JjLd i~T j* AS-I^Huxa!) AiJl] ^ua j 

.A_A—fl'itfi w w3;iJ ^.3-ut-o Ojl£Ual aOC jpUaj ^jj tJai3 Alila ^Ll 

j AjjjIjIi CiuLaliil j^ A^kl^tu] ^^.i^Jl j3*Jl (_>ia^*j (_£Oa jlCc-Vl -^^1 ^ j t-OaJ 

, 4 q Vi A A\ O t; .u j\d l 


Jl 


ill jjJaJ^pdl A^laJl jvUfiVI AalaCall Ojljl jo&V! j*uJajL) J3 


j£Ul r-Lix^ll ^3 Aj j.lvj1 c-Ijc-VI jjl ijllLLVI Jj3 Aj! ja-i <* j' 1 J-ilail ^Jj A3^liaj j«Jl 

J—Jaj ^ 3 S.^.L*^q A-LiJ. jV 1 oJfc JS jj£ j J ^j£La j . v-jj^jJl Jj3 ^^aII j.4 ^^.llLa OliSj ^3 ol 

^_9 LAJjJl j oOa AlUajj (a^A^j ^ ill {JjLjJI j^ia jl (JpAiaV l A ftki u I<luu Aju^v-il' Sj^k^jl 

Ci—- JoU_* Lu TWetotf/Y/wwrt prciiosum J^ 3 o 3 Uj LS ic- -JiiaJl 

^ —S A—L_^ia 3 3^3 ail^-UiJ ^ oil (JjljJi J_y* «i^*ljJ jjlS Ijl . JjLxjI jjl O uojjCiJ Cl' Jua 

jl JlCaII j‘-o jj^£ j 3 iA a^ao jfit- ^5 -> 11 j3ail CjlilXJal ^ji jSii ^^w-ca ^9 >CjjlL j Jiajl 


ijj^ 1 -W 


{J^Q^'n jl j)XaJj lAifLa^i ^J^iaV CjU k yi ^3 JjiLIl aLoIAII Cil ?tjCj O' u a } j£xJa^j'l 

(j'l^-taVl Cj\—JL cjj ,*jjLj ji Aj yda _3 Joiiali aLc 1 -^ jpC ^jl ^jal jpUaU ; -«jj Jlii- 

j—-a o j —Jil ^j;pJ; jJxil Auj4j ^lll 4 Jj'ulII jl^li) l5 -1c. ^ jCC ^cil release containers 


j.;-* 


*> 


•; N - 


! ^_,Ul *JL*Aj3I JjI _^jl ^ iC- ^ 5^J CjIjLjj J'C*jj .j^LaJ 1 . OllS^ll 


jjl J.’.' 1 ' .^—Lil-- ^ ji.fi.; ^,-Ajl ij i <.^i_jJ^I' j.-yJ i- A J | > w»k jU^ wJ 1 n 


*;CCJ’ J o^i^all 


c A C ui.’i C— r : O-uiJ^’L*! >,j j.^1 jOail CjI 3 : ; .iC „.]j'ac. e <luj banker plants 

. w wapVl i—JLjll^ (jl jj ’i I (jjliil Cjbuwfij j^l 

j - -pi a —^ ^ jj j (jjLlal ^g£ 4 a i-v**» lh aVi Aix_niajl jj^Ul ..jiJ; K J 1 


■*■; C" 


ou^_<; j 


Aa‘.C> 'lxjj^j lOl^ IjLjjjJ ^Jfixli jlj . ACiLAil CibUli 


, _d 1 ^ Aj AcLijl Ji_>ij-all (^XlaVi !>_] Jlajj) jl A H 1 v 1 i^j villi jl uA| 

lAix-uiall c-'OC-Vl (j'^Jcjl ^3 A^a3J1l^J 1 ^ J jC uaj3 ^ 


nr 




<U^jJ j±A\ 4 -kflllAJI 


Trichogramma spp. Ia\j*jS4 jUil CjLLiia jiUal - \ 


s ' v j 1$1 ^y3 AjIg- i>o LS^" ^Jlil L ** 

JS—J) Ajj jjjS jl <j3jj CjjjS ^jic. <L^»L JjSj jl loose pupae <JLj jj£j jl L»j ^jlUl 

,(r : i 



. A^jLuj j! (^jjj»j) A-iiijj djj^S Jixi L*1 jU) JJIs : h J 

Loose batch pupae 4JI^ 4 Jc- Jilaia ,jiuj S H 

: LjLiLi jll jpQaVl - 

1-j jStf\ C-IaI A_i^. ;Jlal <jl 1 -d^^j 5 Ll! jJI lllljllflJi ^ jljm AJaLij 

^ 1 j 4 jli i^iJi • »^J udlj 4 -j jJl% ji A-Lilflll <Jj! ^ 3 jJ* Ai./i JJUJ Jjl Oi“ C-bJl kJ J 

k A—ilx-41 ^ jljbJl JJaj j! J> 5 Laj fcbJl ^cLJl ^jjU a-ljj-a Ihickncr iiiiLo c-La iaLjcal 

_jail >J_J .A_ail^JLi 1 i), v i^'u t i_Jl *• •>—jJailll A^a J 

J—J-t=> J jb—C. A ^ ic til )Jj JjjJ V (j-aaiJu Jaw * ^i CJj ("*^ 

J—*_^j 1 —£_Lq iioJfl) JjSf A^l-L<j \ * i \ a S1 Ain* Jl o^Ui ^lLIj £-*^aj JaJafl-i , Ld _c*. Jill 

—3j J—a^pj_j c-L» l frla A 3 U-bL U il^jl 9 LlilS JJjuJ' 

>—-1—jlSuil A-« A-JUXi^ll JiJ.} (Jliiail (_£ jf\‘^£- AiLiJsjJ J)^J AjJU^ . i JLia. t_liij ^C-La jjl/’eJLail 



i. 1-n - A -v JLxa yh Aj^rkifc^il wjL-m joi-aj 1 ! J ^kldixuij 



N CjIj Sjjurfl. 11 4-JjLiji) AjiU-JI Laijill Jjflia <jJ>^ (^ : ^) < ^ t * 1 

. A. * A 'l 


— Lj_La 4 jUl \\ iilij IjAjj AiC- *LaU. j^-ai dAP ^PljJ <j) ijaj 

3 * lai3 ^jlioLoj A^lijj J^kll <_£ jllc, J^ic. 3 jI^_j <_£A5l ( 313 II J^JU J “" \ 

. (Jj^ (J^l A <33I Anil _jjIjj V Aaknil 4 j 1 Aj 

JjLuJ 3 II libit 4_Lklx]l &aL*11 ( 3 -q ^IiIb 4_l< 4£ 1 —flLiAaJ 3 ^ “ Y 

•<J3 

° * , • * • ^ylc. <_Jjii-J Jjikll <_£jlic. fja Ja.t jll f l jaJI o' ^LJ ^Ac. ^bUkl) ^ a^uxj — r 

,{_£ 3^1 4 _^,Lulc 3] jl ^J-a A^l j jlAS ^J-aLn-ai ^j£>Ul AAnil t—jl * >1^ 3UJ (Jkk P^ACr 

A * 1 <Lc.l-ui Y £ 3 *° J£l 3 km V ^ylll J 4-aAiLa ^LaC-l 3 j1a ;_jkkl1 33 IAC. — £ 

i 3 l \\\ (J__-iill ^Ijla) ^kL^-a (JJaj ^j LuikJ cliH £^3) , 4 _Lal_£ 3 j 1 3!^ ^Janl ^£i 3I3II 

, 4 -LalfUI dll^iaJl £33! <33! Anil 

^ jSLi i (Jiflkll 4 _LalfLIl Cjl^)ni"k 11 £332^ lHuSjJj 3^)lAnil 3-aO AjA^j ^9 CjLjL-ii/sJI oA& 3)1 — ® 
L5 —^—ll' j J—kkJ' 33H—^ l> c^* UJ& indicator J^b 3^ 

Y £ 3 -° 3^1 n V 4 J 1 ^iUj ^ \» j a| 3 ^) 3 l_bo (JiiiLi (Jjfliall i33lic- ^33^ ^3 ^-J u$~ >j3^. 

3 j r - ^il j 4 j ij >\1 (—dul^ IaI Lai .^iilal] 4 -Lal^il iJjl^jii^il ^33^. 4 -C.Ll-j 

—L 3^3^ 3^^ ^ (3^3 jl ^-233^ A_iLaai AjAAj ^Li3 jl 3I Li^l 33 ^.jj 4 ^ 1 3a 

u —11 ^ SaaI ^°A — ^°r 3 ° ® 3 ^ 3 ^ ^ 3 ^ ^ JJaII ( j-a <jjLuJI ^^lAnil 







Mechanical doser {J S^S±a1\ p jja1\ 4JxuiIjj - 


<_klLill Jjlilil 'i ^ > ^-> >J1 j! A 4 4 4 J-i^u i 4_5_iU>iil iJjftl-ill Cj ^^} 

X V 4j lu ja steel frame \ jUal ^^Ic- ©a^.^11 ©aa J^l^a ._£j!a*-1I 

1 3^3 j 1 ^ Cj ^^' oA^^ll ©AA . k j4C- 4 ^^>ij ^lUDj \ ©Ai.j sill.^ y 

ur^'J ur^ V Vi 1 t > ^J 


nkul Ja _*-a 4ij*_* ^ J>L Ua j :4JLjla <a Lu 1 J^ia-4 jr* 4-*j5W 4 jalll JJ.& - \ 

a — \a\jl*1 4^jXll 4 _ia^jI lj'luo. j^a - 1 jV lilliS . aLS^ J-a X * * ill* jA Ja application rale 

C.L-JLJ K \_^_) £ o ^A j ^jjac-Luj Jia Aj-aSll o AA £-£_) jJ JAj -^-^J 

4 r, ^ - 4_3^*_* i ^ . l^~ij j.J’v ^Jc. ^)JjUl JjjA JjLluII Ji)A 4^jiA3U>a ^ AC- 

Ja*-*j 


jl* tank ^ljUll 4-*JlUI *LJI 4 _ia£ AiLjaj Jjjjia 0^ ^ : < Uaja1I SaIaJI Jail 4ofla& — t 

4a,jJ 11I jLiiiJ ^ ^kJ JAa^. L-llaj ^kJ <;Lu ^ ^ Ja*_*J ©aUI ©AA L-fll * lag ^kJ t( jj] X ♦ 

. 4 ^, jA]I ^Jl Ji-gj (^4^ 


4—\_jL*-*i f V*i _jj 4L—ul —II 4 11 J)V J—■iiiaJl ^ Ja £• 4-1 (J.lJ-kAj * Jjflhll ^SLuflj ~f 

^_3^j ^ _ < J Q *^ ^-q c- Iojj 4iLja] f aJJ .iaj^-^ aM l^jSLjaj Lft! ^)!ill 

vi.L iajla-« J4^a^J JJ ^ J_>^ ^ ^Uoll 

.JjihMl Aic ^jjjc.L a ^ 






_ A JLa-a CjLm jlLuJVj CiLLiiaii 

di jj& {J 1& Ai^iU ij jlip 5 j>^3 ~L-j 

^—1c. \ -<ol jfljl ^oJI (Jj.fl InJ 4_ajS^li 4 jjjS11 (jf *aJJ (jj-aJ *UlaJl eJA ^9 

(jia.3 ill ^3 i A tw>'V ojLa ‘Ora^.ul^j jLsljVI S.2iAa-<j 

6£j j jH U^ * fr1 ^gJ] JjjL-a ^]1 LS^’ d:Idilj . <Liic. ^JqWiU 

iLaA j^nttJ^Jaj AS\±xjh djisl (J^ ^9 


* —c. jj*l\ ^jlc- jxdlill jl JLa»J ^^ic- Adlxj dn^ :manual distribution jjjjjSI 

J k'- ^ >jJn j j\ ^ *\:\ JSdJ diljLull t#? ic jj! ^^Ic. j^iba! d.J 5 & £J j <jJ ,_Jj 

j3) t dL^J dlL«L-^al) a 1(S ^ >—-1 " ' ^ dj'dlufl _)! JbL-tfXQ 

j£ jJ AjL* 5 i a*jjA 2 wSi.l! djL’xl^jdAj! ^9 ^jAiii AjJjjjll . 'Joftlili 1 —L^.1 jJ)JI ^ 



LjAj Lai jH\ Jjlftti djjS jjjjj Aaid (1; 1) J^-d 


dl ilj l i 0 j)j« /i djIjjUa 4 la till 4jL^iaJl iL5 i Jjiiall AJJJJ I dll jjUalL — Y 

dijj£ (^^3 ^-J i^paiadta ^lijj! ^JLc. jljjiailj )Lj 1?J1 ^ yu . Lo'^a.j5ul jjii dijj^ <u £-da^j 

_ajjjj O'jjl 1^11 <c-^). >» t jic. ^Jjai! AiJ Adl*j (JfLuiJ IrJil djljlijJl {JjA*aH 

.1-L^ e^nSJi djl^LuLA]! ^^3 *jiA ^Lq ^A^JLdj Lo Ij]Ic. . (jl >4^ 


4 w i n 


A \ -v j t-tH A -ifr) C ^ 




L »)Jalita CijjS jAj ,jk <L4,i^i^aI 1 ilt! jj'JoI' £taa^j (V: * j Ji*l 

.Eretmocerus caUfornicus j Encarsia formosa vW*^ Ci ljtji la <j£Ua) _ Y 

LoU—ic. a-ULLj l5 ^o 3' 6^°^ oj Jj £>?LW.s7tf formosa j-llau 

{J ^ * - n ; 4x^lj^SI Aj!-J Juc. 'Jiilall /Jplia] c.lJl .^> ^Jlj lIjIcU-j ^ * lil'dA <j pL 

j j . q| l_Jja^iIIj i i_jIjL 1I jl pi o^iA'-lLLa luC- jl^l ^ *^Y ^ j3 

J._iLxjl ^<*-AjL 1I jjLic. ^j-o %A* jjl A L5^ y AjJIjIlg ^LlLJ o— -cJ j£ilip( , l 

4J ^ j (. is^" ^ ^ j ^ ^ ^ (J a ^» i ^ AluA ^icr- L3^m CJ 1 A A) . Lypc* 1 -° 

^ 1<~- A _La ^_£p.lC. &j^a-£ 3 ^^3 ql (l All pL^Vl >, Wu a< r> T ll ^jLoj! J-llxil 

at-“ i _ i^s^" l -- J _5^>‘^ 'jl iJjJajLi ,^h.jj A*, v i_i j^Ixj A-P^'j '*- J 5 £ 

. L_J y-dlj JjuLuil 


En tarsia formosa Jpk J&'-k! A^iiS (A: ^) Ji*i 





■-_-vliLuijai-J' j CiLhfliaJI 

Aphidius spp.j Aphelinus spp. JI4 cjUlia h jpUal -f 

L)J—£j »Ja Wl.nll (j-nil wjIjLiaj-q ^9 (j-o3i ilj\ jLaia jl^' 1 La 

L)—-o * j J Y ^ -V -Q L»\l <LaL£jl i _ ; ^4*il ^3 4-a^iLa w)l jL-a j-<Jl 

j (jjl 4_iic. ^LuJl ^J_5 C/* Jl JpOaVI .(3>UaVl 

JiiL j 11 > i^U^ *\ I 1 _)5Lkjj^ (j-all j 4 iL a\ 1 diljLnlt ^Jc. wil jLla^q 

.L-ljj-ali (JLl^l L5^ (Jj*^ jlj-aJ-<^ 4-LobkJl l3^/^ 



.^aJii <jjijijh ^P^ 3 ! 6 (^ • " 1> ) J&*-* 


Chrysoperla earned j-^i\ j-4 ^ JpLW -1 

^__lc- kc* j). ^ «! *\ (_iSLfcHj^ La! L)^]^ j^ul ^_g^LIal ^jj 

y-J? lg.IL- oaII ^Luil JjLlII ■ friiLn J ^Ic- ^jLa 9 £-Ia9 Jlc jl ^IjjJl ^JjLcll (Jjl 

C_sl9^)j ^)5w .^^ic djLu^a^H ©La [_^XJalj j'l t ^j-dl Clil j .ol . 0 j)\ j 4^»jl ‘Lo-lL 

4.KiJ d)l J iajulj lIiLuJI Cjii Jill i jyi H*l\ ^ A>|J £ l)^ J i ' * l *\ 

V ^ .laJjJl CliLuJ! ^flc- Cjli^ill J Jfi. j -“UIaxj ^jlill >'.'| T ^ 


, 1 A 






I .id a a '\1. -a‘ 1 * J^j (3^*1 


Cj!.1ajl11 jjI ~° 

d . Ji " 11 ^ ^ *- A ^i£l ^jx | ^ ? A djl ..lUajl ^jl Aij'mJ ^Lajlilll dlL-u^ixil <_jl 4_i3 uzIJu *)i Lax 

ji dll 2 ^>J J\ —j J—4 \}>\ ^^Ic- d_)LujLix]i dlL ^LUaj ^Jj . ^LuJI ^ LJ.lkILJj l jLLujj 

-*■ l—djl jl d-ll j wi ~\) Aj^juaiJl 4jlxxaVI 4_=k.j.} ^ 5 ^ C-Uj dlljj ^ ^ 4Jxt£ dll ^dk 

o _jV =L_L.l£JI J^LLi «yuj obL-yi Aiu. 0 i .j^VI d ji>Vl <> 

l_Aj—lj —II 'jJajjH l^xdaj o jLlc- tAjllc. 4^J j^al &c.U£ djljj ji£l 1 $jV dildixll 

diLl—L-aVi <4—Ibk ^_3 (jJaj-iH Jj£ ^jLUaj (Jdaflj V 4ji La^ .djLajjaLoll ^jx JLill Jj^ll ^-la*J 

^ ^jxll djl^)AU-k.l Aj^IAjlLI v—43 j q 4x.^x (jlxjJai (^jxil L^° 4_iluul 

/j—a ■‘Lda idjxll dll—al!i£Jl 4 —ll_^. ^^3 djliucli ^j-aSldkJ ^ajjil dila^Jl ^jx ,_j£ JjLLL' 

. i-Jjj-all ^Lu«ald. l jxll djl jd^. 







JLa-4 3 A iliLujlLftj' j ,-■! jLflUM a^Iui] 

A^jJSj] CjLy. jjLJI ^pQa) -n 


c-^^—&VI j— jSI 3 —* Phytoseiulus persimilis £j—iM CjUujjI£V1 

A-=3ldai S_^lS .^3 A^-aid (_£jo*aa ) 3 C ' ^ 'I'vldj Aux-iiiail 


<A —t 3 ^-^ .AjjJl CliCiLijj «3^-^W^ J 4 lU^J djlc.l^)^J 1 d jAi*W 

aIaI^JI jaC, j}\ jla)l\j aIaI^I! dUljoaJI ]n\~i 3 C ’ ^jVl * 1 * ^ 1 l '3 l ^' Q ^ 

d l —jja£ ^—Jay 3 ^ ^ *.^i><v't dljldll 3 j 3 ^dj vermiculite <" >« XjO 

Ail 3^ d .^1 ^ Y t ^ 3^-^) ^A^Vl d^ t * Aju-aVl SJuAaj ^paLiA^ ^9 3* A_i3L*Jal 

^jL- n il (J—jIjJI ^_Ic- ^j-nj) Ift-all 3* -^3^ AjjA (jSLlJ ,d3 4 Adl^ 

3 I-fLtdl ,3—^.1^ Ajl 1 S\ aU dljldli (jl JjVl J^wa y 3^ ^ 5 -^ AjIax-o]) AjJj^l! i[ ^ s -3 f. I^JLuia]) 



.Phvioseiidae AtiU Add Au^-j^lsVi j^Ua) Ads (^ ^ 

Product evaluation gddl yy& (“) 

. Ajut-AjJall tl^c-V' dc- dliVI A^slda ,3^ lW 5*-^ 3* -^-^*-11 3Jte 3' 3^s 

3^-iaj 3* 3r*-^ l 3 3° AdUll AajlfLd 3 jlu ^ j-JJ-dl ij jjj^Ja di jld^ I 3 j!uu 

3) l i aj 3^ 3 AJ-A 13 -4 n« ^ Aiiaia Ada-a Ail ,l*Ja Ajik. 3 _fc 3 ^ A^il£ 3 l ^x-aljc. d*J 

^-. j ^ J 11 A—^ A^il^Ail ^)> rtV"- aJ>Ujj ^ 3 t 3 5-0 

.3^ iaV 1 ^_i LiJajlj Ai^l l^Jalij j| j J 4 -Ijl 5 >Ua^f 1 -^C j iA 3 ^>JaJ 

^HjI u ^ jj jl JC-1 j 3 Jia. y V Ajli tdiV “t aH <.^ll:J ^. ■-> Vt ^1 3^^ A-^uiaii <;llr-^U 

^_]] dll_ a 3*-^! ^jualj 3~J^ 3I 31 aj jJxll j^x-ajc. o^U£ -_^a1 3^ c 'J^j^ 


A i ^. ^ u_l\ A •v Al K a’ \ 


_LJ ^ J t Jl loll jjj ^—lc ,o jj J}—a J—j£ 4_i3lfLa j* «aVir - 

Diairaea saccharalis »_>L—a. 5——ajL Ij—* ja. ^ Trichogramrna fasciatum 

. e « ji J iii j Jj 2 V > * ^jL_aa.L 1 ° 0 A J.LC. ^1 A 1 o • j-a aljliDUaL 

f a_i _j tqUll iJllU^Lla! j! ^Ac. (JA-li Laaa 4iV L (_£ j p ■ n a j j II ^ai Ai_g aljlXvLlaV I 

. AiVI -iUll jjJ LjJ L& 


- 1 j 'i^ j ia ^ *pLA£ jC 4 ;jj CjLo _j1xa11 iAjxj-lLiII pIjitHA 4jiiaJl j3 yi 


L il ^3 4 -val\^U V- ^j i i V 4 (JLiaII jp... ^Ac- . 42VAal CjL jp.. .> j 

(.I > g~-VI ^^Ae- l^AICjl j ~'i4 V1 ^Aljj ;j j| VLadl jl i—La-Jj . L$Jp li£ j-a -iSLlI 3x.i 

(■^—jjLajJI juEjl j all jl-LS.S/1 > i\r-1 ^3 >" i «A 4jliaJ! i—i J iVi 4ja n!-»ll 

^aJ La ILij ^jall 4_a2l£-ajl J ■ ,aT. ^1 ■ uj A^jjj AAV'u j' ..~.a ^paa-^ ^ 

4—ail£j> 0 —a .aialaiaJI Trichogramrna spp. Jj«UI f'jil 3-aiul ^ JULI ^Ac. 4. h->^'i 
j_ijlal] A uj\iL La LJaulj , 4_ilill Cjl__)aka j ji.LI > l.-r>4 <) _j-al l . j ^liill j ijjjl CjLl .^yax~i 
Aphytis melinus JjiLlI Liulj aAja.La.jll alajjJl tLjajJl Aalail! AaJl£*l Encomia formosa 
J—liklj Ajij—ilL L_ia —jIj tjjAiLI 1 __ s Lc- Aon id id la aurantii eljaLaJl 4 j ojLlsJI 
Ljxil j .;j.i l-iU->il l Leptinotarsa decenilimaia _jij_jKli t- L i -ii-% Edoxum pnttlcri 

.iljtjillj l- ia'I ^jl ja . i^Lixj' 'L^jlLal Phvtoseiidae aLIc. j_>« -L^jiiLi _jLaj ji£S’l 

^—a «JI Leptomastix daclylopi jJI JailaJ wOj-u^aII ^o^^LkaV ^ 

\ -—g-J —*uil ajIc-U dyA jlj)l Lm jh\ j^-£l ^A\ l_iii y -ujl 

—3j ^iVlj 1 CjUjIu^j j Jiilalll A^uil bSuj 4j? ll ■JllLs^Lla'y 1 ^J.i^Jra.ij 

. Vo 3 /ui (Jal 


fjyX _iaVl ^3 4 u1a£L 4 lu-illj opui^Il i l x‘lf\ i 4_<olc. 4o.^i 

—3 -^i.^Vai ^]l L«j ^J4]a.~\31 lIjIj ^ii-kua ^aJ 4-j^.S-*^ v_J jLz^j y 

4_iS'_JaVl 1 L-iajl /)>a♦ .Vn , dlS^ll ^ Lc-LlLu^l JjI^lI! jl Ji^ll 

Jaj J'llli ^Ul j j__^>Ua^U ^3 VI >J1 jvLqIj«-c ^3 Will lIjLjjjj-ia 43^jl-« oJkiLaJl 

. Liiii. JuiUl (_>* 4 _^jU 11 'Jflli'Jl kljlj jj i li o 3j3ao j ^ noA dll J] j ^'^JaV I 4 jWr. 

—jl ^ia ^—5] * J -£>Ua! ^5^1 ^iUll A a,lib CjIwIaju jjj Lilp». 

. 4^14-^11 tl djC. diljj l$3^liaj djLiLiiall -jC d ly'u ^Ull .Jab’ill djU ftlxiKl [ \±1 

£\M ------ 


jl jdl JIa -4 ,-jk <Lj*idl ujLuj jdLJi j uULidail ^Iddui 


^—Lol&x Cjjj—S <JLulL*Aj Trichogromma dendrolimi ^>di±il J^a-kd ^dlL u*lta *1 

yjj &j ^ 3 . l^-d ^uLll Jjdll AW^J JiaJI l^aXLj ^jj jajL^II j.ndl <j ^j^I'-j 

Jjl j— 1 \ .nj^ ^—JAd ^j-3 aAC-L^ndl (JaI^xII ^ya (Jjft \n\\ L^d JfrUa.) ^ ^aII Jj^jaLdl ^ dLdjJl 
dll uj^AaII dll j&Llaj ^adul A idVb Lai . (JSd A ilnLull ^3 A^l jg AS^Ual 

Ldjl ^^LLj {jj-^J jjjli j JjYJaYl d!!)L«l*-o ^3 j dLaJddl ^ja dliL£ ^LiS ^ r i> l 3 ! 

, j £ khy \ 4 ,j, Lc . Aajj 


Jj-a dY tjjbtll ^<j'uda ^uiLLa (j^l jl jjfl Will ^yjLiaJl djpdl (J} ^ula ^La) AiLdYL 

^il ^—illlj o^Il ^ a "k 1>Y l dial yi^ . iaYl L? 0 ^Ldll j^lail dlili£ ^Ll 

^dj—J J—i li ul 4d )juijj Jaia c _^ r il ^-Jl qa <j]i Trichogromma sp. J^ila dli^Ua] <UaJ ^ 

dl 3 jj dl—aL£ (_)J j3 ^ aII ^j-4 Ldjl ^YlLYI jd Jpaldj JpUaYl (jjJali* JgL*jl 

Jaijj aII d^ ail J ale. .d.1 ^jl i < t * ii ^ 1~^ -a.^ ^ j jjjj La a\ 1 $ db . d^Lal*-*]! ^lb <Jjl*-Sl 

(j?iJI <iYt jj3a Jaxj ^illj density-dependent mortality factor JjI*- 11 Aili&j 

4_d_J jjjiUaYl ^)Jjlj L)!^ ^kj ^^iil 4-ixaiUl cld-Yl ^j-o 11 ;jd^)*J ^jjl 

■ i Jiidj Jlioil ^iaajj . JLjI J>W1 ^5^ ^LLdiduJl dl^ail A wu'i i - x y i '* 1 ^1^ jl l_U^Jk 
jS^JI v_ 4^a jlia. 0 i ^j^ Tnchogramrtici spp. jAi= ijjUaj J tvJjVlaJ' 

^yic. J-ulj jjjl _j JjUI SjliSj JaijjJl vJlij-all J-a'-C- j y\ (J j ■ ,J1 

4_aliS (j_a ill _iia aJUI JiLall J y Lus ojjjtj ^ini\' i j jjill j ^lilajj]! 

Jilalll ui Trichogromma mibilalis Jjii 3 lj!^ l>* .Cj15jJI 

i jJI iJjbi^— «j (jiaii y l^lc.li jl£ ojill jji Ostrinia mibilalis ajjjjS?I S jill i-i jia 

^ lr. ',/n'in.; V wjl-Sjill s^J_j-o jl ^-alLla ^ ^-aa-i-aij ^ s l\g .ail 



iiLuia]l {.iicVl ^-iKj jc i! .^'.V jjjjj aliLujilil (_]£ j.i Jo i) j! >-i> : ; 

^ r -\\ j L i il L ^Vl J_a J j. I di ill ^jc. A ^ — jV ^ j b'i-b 

^_ Jl 4 )l Jj ~\ . n J^c, Vlia-1 .^yAiilall jioll 4 tKIl 4_i!Lajl 4-aiill Jii^ Al i^L^uiLlall 

j_a ’bi'_ill ^al i r>i^VI i'jtll ^JjS _>f-'-! 1+1 J-ol J-^-l jliUaVI ■ : '-ii -1*J vlj^ki ji jSu*J 

Ophyra oenescer.:' ^jb-J! jllUal s Jliiall j+^i k _ s !c. .Aii.jljujl 4 -^aKa ll jj-oic - JL a-» 1 , J 

4 _LU-a aJli-il La£ tOliljlaj j^oj Sial Masco domestic a ijjjiall AjUill jiiLa^ j. -a- . ' 

j-la 3 —»JI CjI—3jj alibb —*j ;jii—ii. ^3 Macrocyclops albidus ^.jdl $ 

.jb- aiai albopictus 


Andes 





j! jLj LuLj ol Jjxail (J-«. ^ 4 j»j 15D J^Lj (jl jAj i ;_Ulc- lilljA 

An ,j I j cjljjiJLj ILL IaUjc. 1 ^lulS j) minor pests 


ALL 


^ai 


_i ■- a''J. V' i A --'v - - >>* j ^ji i l^j ijJ i l'--v'' djlal ^ 

.LaJ oii Ji±a 4i3tL LujIL 4-^ ji 


Market development and continuity ^jl jau^Ij Aaajj (V) 

4 A__jji_ulail pl.2iC.vU ^-*£11 ^)Ia 5>LU -^Ic I^dlxo JajUIj o^)l j'V 1 JaIjC. jjjj 

A_auU I 3 AJ^ill sj-^_mj _J ^Lnik-V IJ djLaUlall Jl jlnj] 4^.L^J! dllj /jjj 

A j‘i jjlflll Jjjjiilj tdU^all A \m p1.iC.vU A_l3ijJuaJlj <^.L^Jlj Jajj^)j -jjLJJ j 

3 ' aa£ A A^^IjAaII 4^alS-a]1 ^p-aLlC. JaISj j ^jjA Aj«j iMl pIac.^ 1 Jc 

. \lAS V 1 A^3\£a 0 J 

JjUall ^Ij—LuVl ^-3 :^^>laA L5 ^11 S.2j.iaJl ^-aLutll (jjjA^iil A_JaC. Jj^laj Iia. ^-all 

—1 .aJIajlUJ ^ IaaI ^jA^a^l UjaU^II ^jac-^) 1 A_^ dlli£j 

^ -il :^L_)jl (JjjiiaU ^AC. U^o ^C. jILj .ilia. ^tUa! Jajl'V* ) Iajj UjI ojja£J 1 ClA£^vJJl 

iaj 1.1 1J La^jc. ft jj» k ^11 Lai , ^jjljjjl ja J^i3 djlallJl dllJ ^ ft ft 1 aAAJ 4*‘il jL.i 

L-H — *A ^LuVl ^k ji n'"\kii^\ (JaU^Lj ^»AJ .^Iia ^J^AavJ Ja jiaaJl ^jjSkJ J 11 . >>J ^IILj ^ Luj 

* l3^ .y^ ^ Jj^iaj JUlUj Jl jIslA A_ujCjUIc-I JJ .13 Cli3^11 

L jval ^11 ^1 laillj * 11 ^ 1 laall (Jj^a ^3 AjXAflall pl^C.bU ^ ^LijVI 

<Jaa k.- ^ lc^ ^jIaIaII rn j .djliVl ^ljojI J A jh Jllali pljicVI ^la*'U J^jl^)_U 

jl A_ aa^ Aajcnlall pl^C-S/1 ^Luj-J A_LQJ^^11 jAC. jl A_uaj|^^ 11 J-<iIji_a11 jjAL-all JLiaII 

J^iUvo jL»j (_£ 1 < '-a^^ uull £T ^UoaII ^j-a-dajJ . ^j.nl% -ft 11 UjaC- ^)1 O'® ^ aIJ k^l ^1 1 

A—AC*lj^ ^ CjI j kL% 11 A^91 Saj CjUwU. A_utl JLaC>Vl Aaav^jj ^jjc. jl^yUI AAA^iil 

.Au^aLiJl 


all JJ ^laA Jc- A_ui_ulU1 p 1 ^C-V1 ^^-Ic LAllail j ^il j Ly -«^ j>Ul ^3 jlili ^ J-a jA jJ 

L5-^ 6^3jA>i U)1 jjjjjall JA ^ 5 ^lj A^n n!r>11 pIjiC^LU 

Ajw jiUl l pl^^U Ajlc-JI ^ylc* Ujjc. jl^Jl j^aV’lj f'jl^Jl Ajj L_jLoU£V ~ lx ~^ '^- Lla1 

jj-L^-A3l j«Aj LlAxkjjA A_iliSJl A_i3 Iaj S^aa^I) ^1 ^-ujL/1 ^j- 3 L^iJ^xkjj Ia^jU^I ^ < * ^**■*■*. A > -\ 1 ill 

. CjLkJJaII /^Q ^a3 (_3 JJ J-ftil ^ Ij jV 1 


ivr 



d -v^K a!' J j.lLaJi j ujULilai) *1 


.^1 jA^\ 4 Aa C (jLij Clalisl j Jj Jl J,iL]l jjjj c-l-lcVi 

J—^9 ^LaJ/UI jll Jc l^ii^n*VJ J <LlJt.JaII $.l^cbU j jJJ^ ^Jc - lil 

<—fl—jjvxj J—aflj Cjl— jj <Laja1! 4.W,Ju] 1 Jc- ^jj-li <jl . JbJl J] ^lllaalaJI j-v** 

C_J—ii-a J .1 Ml J Jl . Cj'u J*ll ^ ia% ^>a Ia Ji. Jc -li£l2ll j ?Tj^k i n (JSjoU A W *^11 jirv-fl 

<Llll_ jV J ‘LiikJI <JlAjjt£ll <£^kJ yuj ^JjL-OJ Ji y*. J L)A AjV D..Wi^]l CjIjV j}1 


4 _ : xA' ^ al l j .— 1-aUJ ^ - ail! jl_jS’i/l (jJJJ is^ JAjJ tl) j^“A ^Liial lL>Ic. <ilU* 

Li jj (jl (j—Saoj . Jja^aLk-all ^ CjlaVI complex Ax. j-a.-ya ATkAKa ^11 AXkbkll jAj Axy^ijxiH 

jl j£atU liA J .;_£_yi.Vl jji JbA3 jjl^jui^ll (^)i1* jj Aa^lua A_l*_ula]l pliC-S/1 CajlS j] Lali (J£Lja]l 
jl j—S-aj jjl—sVl A—2kV AJjlaAil A -kAl*\ all -1 ■,,1 jL A-LyyijaJl Ajkjjji j^c.^1 j*jl j -\^..i 
JS £il£j jl jiaj j! j jil ^-1 jjl A-kAKal diilial jjjll Ajy, ^1 jjJl 4->aKall Jc. ^ ■ >■»; 

<_Aj.i_ll a -iAK a 1 A-ly^ljjJl A -k aK all -I w' , J Aic. 4 (JliLall (JjlkH ^ ll~- .SjCkl Jiall dlliV I Af- r a-V a 

A_ikil^all »1 Ail_ mjL 1_Jc. pL^itll j£aj Ajli lAjuJllij! pl-ltS/l A j-laj aj_ji-^31 ^3 1 

_J (j—3 j— a3jj] 1 jS-aJ Ajli (_ij^ii ^3j t j ji art all (_>uij C (_jaj jill A-LiLuj'ill 

(jiaj jS?I :---jl lA 11 Aj^k jljJjJl A-ijlSuaJl JaiijM t(JljaJI (JjAaj (_j-Ic. - 4_>-v ^-j xVi j 4 ijIa 4_“y^ l ^!l 

‘Us—<— jI—9jj 4 —Bacillus thuringiensis Jua ^Jlua JLwu*J rl^in 


.ixjJl I 

Natural enemies in current use A j au Jafl f ^l. \iTu ^V' (^) 

J Vj ^ 1 ^ * « ^Ic. Al« 4_i9».^5^jl ^ 

^Phytoseiulus persimilis ^—*jjjlsSfl —ilLaJl Ijlj <. 

^j__A ^5 ^l_2k_li UI=l ^jy ^ n- v"'. .'"i . \ ^ \ A ^Lc 1 

jj_ a j_a£] _la£^ - vv <l__uj«JIj iSjLilij jLa A_1 C.)jJ) 11 -Jaill 

, ^ V * pic, Wfl^ ^jLlSuA Y ' • A -v i ..I^ \ 4 j^jILq p^l ^ ^ H pic ^^.9 ^Lj^iA ^ 1 * * * 


^ _9 p-w*!^ ^ 0 * 01 * 0 ]! <iI^cV 1 (^a diLlA ih V: 1J ^u3^a jA j 

JbJo L? ^LiC vr Jj ijliftll JjUaJ ^c. ilAJ^C CJJ^I rt\\ Olii 

t ^oJl A^sISwaI C ^ ^ 6 ^ ^ L-J^l-JJtJl .U^a ^ ^1 ilj i ^wj Jji Luis Y Y j ^paj^V I x_jIj jil 

I—J <Li2w^j-ki)L-uSfl JaUJI ^=^jj djliilj A^al^Ji ^i^jl Vj 

4j»nlill ^ijcVl jc. ojj l _^L 'oojSj .A-kAKalt ^ AaVvW»i.«11 a l» nVlll p licVl J) 

.^JUJI jliL 4. til),A A I UjLaj 

--- m 
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frl.Jnjiii A-jLilt ,^>-jJ ili Cj j ll ^^*3' Ijlilj Llila'. 

4 J~V A V Ai < ~\i , Lllli V) 


^ uAiVl •X^a a *< aUj LjUJ AiwLUil AjluL]' A Ac- [ \ T:*\J JUj 

(Y • • > sVan Lenteren <j>*^ O^) Wjjl 

Parasitoids diUliWI _ Vji 

Macros ip hum '(jll ^ jJi*. <ail£-J £■ jill Ilk : Aphelinus abdominalis - I 

j>j—L II iLq lc.jj <■ »jm>i JoiU! Ilk jLUjl Jamj .Aulacorthum solani j euphorbiae 

^ _3 ^,'»Vi.uj J&J j>/J_)3 i~y (J^UaVI (Jit* jjijJ . (jll .lljj (jSLal AilUa] 

.Aphidoletes aphidomyza yjHI £-« (jljltj lyjjl 

iAphis gossypii (ji»iil (j* = >1^ g-jill Ilk f iVjnj '.Aphidius colemani J^iSall -X 

I, ® jl ^—jla^jU •, Y ® J- 5 *- 0 (j-ly -Myzus persicae £ jill <j 

. (jll Cjljla. (j* 411*11 IjlLk^aVI 4-lLa. ^ 

J- >-o i—L jj i(_jU—LJI (j—o S^uii. ^>1 Ilk '.Aphidius ervi J j i hl l — T 

. fj J ij 3 I , • - • , X 0 4y (J^UaV ' 

5—sab i_^o Lljlisb Ljljla. A^alU I- 1 * : Dacnusa sibirica J j * m ~t 

L. 11 j —Laaliil (jl jjl a —ialj t L. trifolii —illj iLiriomyza bryoniae ,1aLUI (jjljjl 

J. . . iH I lj—&j • 3 ^ 0 * l£j *1>I jit Sjj^a ^ JjsII Ilk ^Lu .huidobrensis 

. I_]^jjl JLojo. fLUll ^wqi .lx '.*■! ^ 

£ Vo _ 




jiill * ^ wliL-ujaLJi^ :-■! jKiUti »1 \i.~,.\ 


J-—*-* ( jJLiJ . (jl jjV' djiialj CjI 11a ^ iV'u.n : Diglyph us isaea ~° 

^-9 ji i<jL-*aVl £-U ^wa^iu fj J^)3 « ,Y 2 J^&Ul <J ^^j^a^a]! ^Xl3^\ 

. (jl jjV 1 cAiali ^ja uliLL^aV 1 yu*. 

a —jLj Zj^ —i. 4—aJlS-cJ £ j —ill 1j —a j .Encarsia formosa J— j t ft laH -1 


_I 

A —jLjj iDemisia /abaci c.L^a— aJI j—Will S_ilji j * Trialeurodes vaporariomrn c- 1 a^-»i i ! I 
LIsVaJ ^UWiWlI ^I jjl jiiSI Jai ^>ill li& jja*^ • Bem isia argcniijolii <Luiiill tjjl jjVI 

IjL^Li-ta —a 1 1 . >* jr. LjjjI 6jlil ^yi ^jc, ^11 .^Ac. 4AAk jl jaaII <^31^q 1! (JWk-a ^9 1^.1-v • ^ 

\ \fb ~y r \ l ^ ^ V* ' ^ic. ALoj . ^ *\ Y *1 ^Lc- 4 a . .*\ I ^vj .{. Ljaill ' i—i j^_,. -^iV i 4 JjLiJ 

mV I £_a . <->11 4,^1^ (jJaAjVl wlLlll <-x91£a] Ij j jl ^9 4-ilc- JdiJall 

3 j y-^ (Jj&lall 11 a J.vVi J ( A_rJ i 4_ijlilil 4_1 a]LiJ 1 i_I^^jl —«-i 4 _j il Cjl liXall i. _a^^ll 

Ja__mj]la ^_lljj 4jAi-al' CjLc.1jJ)] 1 Lal.'^’w J JoS^l jA JaS-UI I-1A ^±1*j .a^nfi 

^ Jj&U 11 a ^Lllj .fit ci^ (jjlb c 1*^1 

c-lj_>-o 1 q jlc JilajJI lljill Sj^ua a ^i*Jl ^ J^ 1 

^ -LaVl -*-a JJ^ jl c3^ JJ^ L>^ Lff^ 

/j-a 4— jlliii dlUl-A-tfiVI ^9 Lai t^-lL-«aVl ^lJu ^jJaj,i_J tdllj ^T — ^ 

4 _a-^U^J J__£ ja_. CjLJ^LWJ SjJ t ^/j iji <\ Jaaau 3 HWVI ^ ^UjJl 

l^)_laj a.l ’’k'l.aJl dil_ jV jiL ‘Ojlia 4 jj 1 ^9 1 ^ 1 .*i^w*i L ill JaS'i JaaWII Iaaj -j>l 

. LlJ^Ll V_ I^xaaII CjIa^LlAA •Ijljpl 

^auaJI gy* ^4-^' 4 asJI£aJ JaiWII I is, (A-iiiuis \Eretmoccrus califortticus jAiiaJI -V 

*—i4 ^ ja—laI Y-i J—S i,o _j* 4 j i _ jr AAa^<JI jliLLyi Ja*aa ( ^Iaj .Bemisiu spp. 

l j a “LaIIiJI diljl—a^l ^ ^ j'■ ' 0^3 JS jAj Cjl__^a ^ jc, )S 1 jl i<jLAai/l 

Jjj (_g_a I_ haa-o Jg£?i\ < _ ? a Ere/rnocents AjijIaII JliljWiWit _yuiuj .<.lv.w_;i'i 4 jLiill 

<g \ _5 _i*VI S. 1 A JaLiil iilli ^Ak JJJ i E. formosa JjiWj 4 JjUai iaAAjjAill ^pkAll ^j/ayx 

^ Ir. *i ^aj( j J I ^' <JUJI a M"k ill oc-USlI ^ i ojLaj! <11 Vik --'ll ^Wli-al! ^3 

S. /abaci *Lwa— jjII 4jUill £. califbrnicus j Erctmocerus crcmicus jj&jill 

.^^ 113^11 ^Jl 4 ^ 3 l £4 jA 4 jall lii ^AiiLAj :Leptomastida abnormis J 441 I -A 



Aj^jIjjjII 4 -v *1 < * U 


_51 Jl j_all {j _j A_JlSLal J_aikil li* j.AiJLaj '.Leptotnastix dactylopii JaiLII -S 

Aa;iA\l CjliL-aVI I j Jj3 jA Aj (jUaVI Ji«-a ^Lj .PlanOCOCCUS cilfi 

JjUaVI bIajj ^LiBaI! l3A^^ J-* 1 AaIUI djljLk-a^/1 ^B ^ / A^jB V Jajlaj jl iAjLatfa'iM 

. jjc.jijl JS 


• P. citri (^2-^' ;JI >JI iSi JjiJ=J5 Iaa : Leptomastix epona J^aiall-1 • 

jaHII Ajailial CjUliikll sIa ^.'iVij.a'i :Trichogramma spp. UjajSjI jill lj! jh a ti — 1 1 

_j _ ^.Ia cl^AC- ■ - ^_lc. ^Lu A-iJrtU ‘-Ijliliiia -A -k~T^S/l AAjj^j dll^Ai^. 

A iM , a jl A__jjjj^)S CjjjS 1 _ r 5c- A a nil a ^Uj jj£!i 33 .AjIc. JjL*JI 

^ i_ij > .-i Vb J)UaVI aII-^. J) oArJ J * JAjlM ^LlJ Jc. IaA i— i L uiAi 

ijjj ^jl jjj Aj Ja*-« ,^>jaJI J) JjiUU aI^IjlaII a^LoiaII ^Luul Jc. jl 

♦so—-« j .yui dlLj'^aV I fj 3j ® ♦ jAa-aJ jl AjL-aVl l>^_>*A ?j ® 

^jl iaJ -Vvl J Jjaw 3^Jkj ^°3 Ojill J Lol <Uc J-uJ JpUaVl ^aJJ 

^jli—c. 1 —£j 3 ^ ^Vn<i —j *a=Jj JpUaVI Ajls iIjjjI JLaJi J Ostrinia mibilalis 

A *V1 e AA ^jAaJJ Aa,l jJ e J3 Jl Ja AaSlxiLa i11\ ^ yi o^jjj-a rr JA^J .J^ JaC-VI A^Jl* 

^_ill IjjjI ^3 AAo l^J^cl £>-u^-U J^iUI l^A ji±J\ ^yil J > A’> -i3 

aj^l (jLuu jIaa A^al£^] iaia jIj£ja ^ * *\y dil^.Lui-4 Loi j£j \jjl l^ja ^ 

j-L II aJjJ J iJaj oj^l diLalj JuJa I-1A jj^Ua] ^ i_^J .ojiM (L _ ? 3 ^jjjVI 

•O J^l^l 

: UAj Ajja 4^11 (jlaLilaJI JjUj Juy& (j11aI& ^jljta.'QLa dll jA 

a _ijls-* Wjj^ ^ A -k‘v>V I AjjIjj Ajjj dilil Axis AjAAi AjjpJj^jI diLiliiiall ^AadLjjj — I 

^-lj_jl jUi_jjj Sjl_ jJ) JIJllLij IjjjIj t J^ljAll Ax-llx-a ^ ^Sk Jl dllj c'-Sj^cIj 

a^LJI a^LJI j JjJJI 


aAAjuj __l3 oJLi-uJI CLjIjV ^11 ^3 Lai 4 y-Jj^^l ^3 Ljjl ^3 Aj dlLiLiaiill J-tf-a ^AAL K*ii ~ <_J 

.open fields a^jILJI J JjJI J 

Predatory insects 5uJ^JI oImjJaaII -LuIj 

<j — <JI 3 — J LaAj 1 -v ljjl ^ { jjA\ ^j-o jlc. jj dlli* :Chr>sopids 4>^! — ^ 
—*-JI ^ _>L^ A "k^K . fll dlljj C. ntfilibris ^ Jl j Chrysoperla cameo j^Aa^V I 





■JliljL-aYl ?j 4>>iji Y • j 4jjiiJI iJjljLi_ayi (_ji fj<jJa ±J 1 • jA ijiUaiU 4 j 

d aJUJI 

Jj -»-?- j} Iajjj IjjJ ^ Lji C. carnea jxJai.S/1 <ja 1I ^ AVi ., n j 

CjI j ■ ^i (Jja AiU-iaj ^ja]1 ^ja 4_JlaJI Lilli U£il ^gi iaA3 4jc-lft£ JLtil o^ja-xu 

LS* ■ ^jj' ^^3 L-Jja-JI JiJj 4-al.lVn J ^3 £jujjJI Jl tllll <_j£ to J >3 ^ J] 

^3 4u^l^ UJ j-l-«3 'j-Jl dl^iiaw ,\ui (^ujLJl 11 * ^1 ..l^uJ ^3 ^j-ojjJI LJL^, 

.Ajj jjSfl (jl l$_^.lljj jj-daj jll dillj 

^_ 1*3 L_jjL*j ^Aili^ij jJl cIjIamJI J J J qa .ip*Jl lilLlA :Lady beetles — Y 

£ — azk ^1__j . j-J dl Jc». filial Hippodamia convergers £>J1 ^Vu i o t JliLJI 
4-^.ldj V £Jl 11 a j tLjld <>JjdLLy a-id-Jl cjLjV jll J £ jill l J <Lsl£il dl 

l J . ® * jl t ^ja^ylia* t 0 Jl l-J J '^ 1 £j . Lj jl ^^3 

—J Lila jl £ Jl 11*) Harmonia axyridis j*j j 3^ JV1 

^_Sj . I—J^jl ^—a L) Jd £ Lj <jli ^4_Jlc. jLijjj oj^a <ij jj-Jl dll^kloh, JLd Aj ^LOj-Qj 

■^Jl J j Coccinella undicempunctata Jit jl -Jl J Lv* u!^ 4 

lua i j dil£j^ ^ ^jlc-lij C. septumpunctatci iallj a -llL 1 jl 

.<*—Inwall Aj-^alik. ^ja]1 ul jd 

^3—Jl ^—ailU —Jl 11* ^Vuuj iCryptoluemus montrouzleri -f 

^^JLa^il t 3 Jl jl>Ll ^HjlLJl la ^.1 <lal£Jl oji^jlj ^jJl qa ^jjliaj .^^iia-Jl 

ijf'k L v y 1 Ja__3u«j £__1jj .LjjI ^3 ^j^Jl 4-Jl*Jl dliljiil <^3l^-«J T^lad j 

jl ^ 300 ^ 1^1 (j o j* cJ^ Cm Cm j* (^pU^yi ^ c) y ?/ Cm jm^ j*> ^ ^x-ajAll 

Jjla ^ jJl 11 * j .^iiaJl 4JUI dLL^VI J^jj ^ jl^al ^ ♦ 

1 j hi AjjJI ^^3 .llajiJl ^^3 (_Jii3 Aj\ La^ *Ljjl oJ«i <jjUus l£jjp<il ^3 1 

.I 4 J JaJ l dll jJl f.JaJ 

^_)L^—31 a —^1—d ^ j—Jl 11* ^vL u j :Delphastus pu sill us ( jiiluiliL ^il p \< nflH - i 

^ 2 ^iJ^)jUl 1 JlA ^»1 ddwjl j d \ \ . LjajJl ^jLI 9 (. *1 L>t\ \W (, ^jL-i (Jjx ^Jia-iiS /1 

dl^- llaII t l-.*> W Jl \ Jaj tilljSj ^ 1 l >1 n3 l 4_il_iU A_Lil^lLJ! 4 jx31_^J1 

. 4 J 1 A* J.l.j ^ Jjj 


£ V A 




I^a ^Vi.ni '.Aphidoletes aphidomyza ~° 

^j. _lc jV ^3 AjLjulII SjAiSl ^ W’li >n j 5U U^Y\ ^j 1-l^J <Lal£]l S 

l^A dll jfGjL±L±iA Yya v j^jaJIj ^ \i Vlf- ^ '■—^(J^Lol 

|j & ^'"l _j , dl^-all j < fllirw W j|l * *-iZV ^all L^ 1 J ^ ^ 

> * - \ <j—-a Jj—j^oj ^plLV' ^ .vcrmiculite 1 $j J ^Jk^l 

. IgJ^) jiaa. j) 4jLi_<aVi <■ - un^ ^1 c 1^)^C- 

a — iWa Jl« (_h=ujS/' vjljall ^il£J £• jilllji* ^.'.Vui '.Macrolophus ca/iginosus jii« — "V 

4_*i3 ^.Ij^kl ja <- ifli 1 ^,11 I.1A p jSUt . c- w^liajI ^LjLjJj ^.1 ^>>j \W l 

A_l£lj ^yt aJjS/1 L-lljill jlJal JS Jc I^A <_$.iijLl (J^ y-» L)^ A 1J AjSIuJI 

_u 1 * —T * jjc. tS '-bl£Jl Clii^)»* -k \) ^.liuj .Cjls^ail j ^j>iiill ^ >«a) 

-L-a jj . lIj—S^ l —a l$J 6^iC ^^9 c>^LalS Clit yuiH ^AiA .Jc ^i^Aail l^A 

—j (^iLLyi ^ii j jc- ^y^ijsi ^ ji ^ jJi i^a [ji^Uaij 

.(jXljljJ J^J S> J* 

Thrips L>^J^ dllujjaLa]l o^A ^ i^uil :0r/ttJSpp. (u^JiJjV^) (JJ — V 

Cj\jA —aJIj diUjjaJl .Frankliniella occidentals jja jll ^jjj ttahcici 

A - \ASA\ oyj^i _aJI ( x^]ajj«uj .(j^iJjiSi] <1^1^11 j ‘ j lLoI£JI 

_jj ^-1 j__jl A 3^j tilUA . ^jjy Ly^jfi ^ * — D U^ L>^J^JJ^ 

O. ^ j—illj 0. laevigatus 9^j—’^j tOrius imidiotus ^ ^c3_^—^ 
fjcJ >La. > • fjc±=»\j o ja^ Jjj <j J- 1 *- 0 ^ •majusciflus 

Jlli 3l_i£il ^ 3 ji l Jjls j —ai_uJi I JiA JjsaJ ^jl AjL-aV 1 ^ j"- ■ ■■ ^ ^ 'r. 1 AaIlh-o 

—ail jj _^_la ^la. AjjUj]! Jc. -Gj^a JlC- I jLajc. 1 ^1 >11 1 Jla. A ^Jaa^Lall 

j-^i\ >Jj in’ll ^ “Lajl£>J (ji ^xu jlu LllLujjjial! o 2A + .\A*'\,A 

. A »JjIjV ^]1_J l^J J j ^-\ A ^"' ■ ■' 1 <JjUL« C_' y tj3hl- 


Predatory mites ‘UmjjISVI (iLu*j3i«»31 -loitj 


Frankliniella o^j —III A —aii£*l ?- j—ill li_A ^ i^l i n '.Amblyseius cucumcris u*J a&* _ 1 
a — ±*a\ (j^jj_Ji3t ^-lj—il jiSl ja JjVl ^ >ili .Thrips tabaci J^aJl L y^Jij occidentals 



ji j±il\ jbya Ajj.tit 11 LjLwijlL^) j CjULii^l 


^—3 I^A . 4-jj^lt < >—t cIjI .^ic. IjjjI <J£ Ls _3 i i 

X (JJ1I ojl^>^. jjjSj LoJlc. %) « • <-u.dj ^j >. n 

LUa—S j T 7 . occidentalis (_>^j—-Li ■< -i l 'K « l £-jail Ia* j»aLLjcj ’.Amblyseius bakeri o - jii« — Y 
*—?■ J-4 a >“J 'a* V .Ljjl ^ Tetranychus urticae j^Yl Cj ji^W' I 

.<j^£joi ^jic. jjjj V j Jalll ij\j^. 

F. occidentalis ouj—Ljl 4—ai-lal £ jill 1 a* ^. iVn . n : Amblyseius degenerarts <_>« j— aia -f 

’■'—Sill >—ij ac ^ lc Aja*j1L I a* 'J./.it.j jl ^jSLaj .7". urticae j 

• pollen-bearing crops AlalaJI ^ LilSj AillLLl ^jLaj lIIajj 

• T. urticae _>^V 1 CjjjSlJI A_ail£al £■ jLI 1 a* ^Lu '.Amblyseius californicus qmJjLa -t 

—lc- (jp*—laV' cr^ ^4^1' c-Iac-Vi J &1 j*j ‘.Phytoseiulus persimilis £ >Ul ~ 0 

£—jjj —jjl <_£A—*Lj La ^*j lijjl cjIS^Ai ^ ^ ^iil lA* ^Lj .jalLaJl jluaws 

Jc La-laAj Ua. L -uJ j sj^-Ai AjjjjjjI£V 1 AjLajjiuJl ji£l j* j <Encarsia formosa Jjikll 
T. —ill j T. urticae j— a^VI Ajj jSu*I 1 ^uj iia£ pj LI I a* ^Vu.n .^UJI (j JLaa 


-LjLa-> all AjL'jAII (jljJ j^ylc. ajjii ^JJj (jjijjAall I A* blA i . C ifwabri fills 

. j — ac.V I iAj_jjSa*JLj biLcaVI sAjaLi (^LLialt LJ i (jj^lLLl cja a^aLcs] aaLiaL ^ t Aajli jl ^ L-- 

%V 0 j—AC» A jUu —LI A j^La^li Ljj^ L)^ ^. '>J (jjjji-all Ia^J JtaULj jju J 

Y . . * jl ^ < 1 > 1—g_Aa J—AjIjJC. ^ (^jjLall I A* (*4 *(*°^ “ A>“ ^1 

•A> 

Entomopathogenic nematodes AAljaiaJ! ^jJc- A l i kin 1 1 IJjjLuiil -1 *j1 j 

Stenemematidae _c. j a AAl^jai aJl ^ lc. AiiLloll 1 ajj!. anil Aj ( x1<Lj Lai l^lij 

«a * ^ im cal a ia i7T i LjVl aJj^-cj Aj^"n anil jst. aliLul£ll ^jLal ^a HeteoiThabditidae j 

aA_A J_L1 sj .A__i_^i]l ^jl! A•k-a AjliVI A_ajlic ^-al^jJ Alclill jj^aLxll (ja lAjjLajjll 

.Aca^Ja—^11 I—$jLa ^ (jL«j l^jjaIL endosymbionte ^a jaiLca jc l^Ijlc bjjLajLil 
j j -v* Llipa J-i ia Aclc i \ aJjsj j ^ jbi-al'i (_JjL*J1 ^a (_1lIa ac^cj LjjILLI oaa • ar-L^'-'i 

(J . -^Ia 1a^ jLujll •—acL-aaj ^) ~;-»j . lAjjLajjll A Ui.il y; aI^ a ^11 ^JjLtll A^-uul L ^^-L I aL* 

^ Iajljj |>JAji]l JjLill liljli Ijjla Juvenile stage ^A*-aJl jjkli lAjjLaaLI JjLJi ,ua 


1 —alaj Cj— aia. I jj^ I l> Steinernema feltiae £• jilt j ■ **ji Cf- ' "'V'" 

^jl^j ja **} Ajljjj I^A jIj£] ^ . CliliVI. A_^31 £a ^-3 Ua jaJ<a 

L-jLaJI dLa^)J AjJsn ^Ai^lxkiJ Ldjl A_ i\ La£ idll ilia y\\ dli^)J £• iJlA ^K uiij . IjjjLd Aii^jJ 

^>o_Jli .i— d ^Vd —jj Ljld r-lio AJli Heterorhabditis meg id is £ >J1 Ul . L >iujVl s^L^j 

. Ajjj Lkiill dli V i 


Safety jl^/l (^) 

AjiiUl £*l ^jS/I {_3^Jbjj (Jjjjd 3 j jla^k j djJJ AJj^a dV^i. <j£Lj ^ (jVl 

»i ^IajIjSI J^.1 tt^il >*ijjLo tdLiLAlaj dLiLd^ 

_j^Jl A_^_j-*a ^__ic. 1 A^k Adi dLuHJJ bilA Jr}' 1 *"' 1 .Aj^jJjaJI A_^jtdJ1 ^\ ^diVI 

lJja AjIa-aII dUmJl ^3 l^ahVuJ t Aa j*dll dl Audi ^>1, Wunlj 'LijliLaiLi 

*4 1 dc. Ajjliallj jLaxJl ^ ^ ^Jc- _J^ k ^»AC- (_j-a Aj dJ 4j^,d^]l d 

A dldd t^JLoj^S/l <j£)Ubj ijfd) dljjliill ^1 A%*uhV 1 J<u>in . A-jjd-kll dl luJ] 

j ^ £- 1 J iV) ^ d A_j j£.j>j ^jd dl^JjU d VLaaIa-jV 1 dill (jj^J Afi i^jAajjtdl j 

A.d m ^Jdu-till (^A^J J (JaA><« i _jic *dVdJl i ^3 AjjJl jl <i ^"u*ia'I 

4—jSLJI Aj jjJa —ill 4-1 Lil —cS I _ja j ()i :1 J^L) Ctenopharyngodon idella ;ji 3 LiaJI 

L_j]U^iail A«alj£ nutrients dlj-i*-all u5*^ja 

,,.*)! J _J^ -*j] i^] ii) (Jj-a V -iS .^IaIi Ajaliujj 

j!^\d £ja Aj^. jj A^ilS-a Laj IajLuC- 1 iAi ^"n *1x1 II AdJl ^3 L^llLlaij dlL^kjA'^U 

. Ajy.yj\ J>Lv. A^alSa jl ^5-^^ jl^V 1 


4 a il 1*11 Jlij ^ jj 1 * v ‘ l| iliL-njIft a!\ j uLiLLilaJl ^14 a13 

Safety issues c^i\ LtuaS 


JlcLiLJ , 4 j-s. ^ jjjll 4 •v^l^.nll i Wl ^3 ^uw jlll. 4 J'vn^.q -jLoS/l ljL»Ja3 ^j-a JLjAatil 3Lii> 


cdl AUi-b^ 4 »*ill 3—■> dLL-a—La (JLaalluil j fc^Liijj C^Uu ^jLoi-ia LjLdall aLfc Jj-c 

_gJa 3^1 1^1 31 d^A |^jJJ ^_j*a . JjLaU 3 L ^ ^ 4_A3l£.a j 4 ^IjLoi^jSLa j 

L^llIajJj l^jgjjj Jlic. 4 j« \ iU.I c-l^c-^fl dt3±*aL4 iJ^IjLAI -lie- ^3 A-LmL-A 


dl_jLull _ic. jjdallj tdljjL^ll JpUa! ( jja ^jLAI £v.& j)M J^ULaj tlgJ&Ua] .Ixj ^jl3i 

^jjc- dtjL3 £-1 yji J 4 -" jj*-^'* j ‘"■LjLiilfjl Ujoc- ^ CjIj j 4 j 3 * l 

4^l"w 31 4 i ~\l i l 

Allergies Au*lu*aJ1 -lj 


(j-a j J Jl^ dl ja^j tAiftlxll ^>3jJ ojj^da ^jxniall jAxil 4.1JJJ ^xAl ^j-Q 

4_kJ 3- A *- A ^ ^a]I djjj 4 j-t 11 dijjl£Jl jl Aj^uvII J\ 

4_jIaT^ ^i l_ Ui alj SA , (JLaxil 3^ (J-a ^Jx’lVL w l ^jl .^Ull J £t)j . . . dll J 

4^jL^_ 2k. j ^wt aUl L^dal jjC-l Jj-a ^iilj 4^3 ^n-v i 3^x11 AjL-taj 3^31 oJIA 3-^3 ttiYunVl 

tljgJI 4j9Yl\ dUaliJjj ^Ih1aTu*jL JSLAwJI iilli U^- 4 ^ . J'uaxJl 4 jj j ^31 jJU-oJI 


A3J Ajfll J ^U^Lo ^IjLadul t ^ T-*w j 13^ C-l^Jl JLjA^J J 3^*^Al C-l^A £r^)LL. z l l tiiij i_L^uJj 


^ic- AjlajI ^l.W’uiij J 4 AjjJ 31 ^La£Vl dlj dLxisJI ^l^Aikiil (Jxo ^jjiX^Llil j^j-o jLaxil 3 a 

4 \i.u l > ^ 4_AuijJ i _j^ ■ .^ a i_ )^~ iJjl jUij lillli Cjjl£ J'liall j^^ic. .tjl laTuiiV I ^ya <jli_jE A^. ^11 

Nasonia vitripennis J—J—j \yz -lisl—^ ^ yeats jjLai.ll jmj L Aj^L^i Aja*-o 
j— ic. Jjj— ij ^ J£LLall lilli jLa 411 . 4 .) j . AjjjjJIj ^jlill Muscidifurax sp. 'LULSy 

A-alxJI a ^ . ^-.11J ^Jixill j Ai' L\V, i ^ilLiA jj^J jl - V> J A_jl_S vLAa*-q Aju f-l^cVI A_ 1 j jj 

J—ic Jl_axil Aj. - Q VI J£LL* cjjjv ^j-lc JjJ A lil'jA L-aji . Ajj^juaI' Ajj^all Ajjjill ^xljj (J i 

J_JLc <■ . ^u lnll jAcbU <Jt&A £ UiVI 4.4 1 "l > 4.31 4-j^)>‘u%.il (Jjl^xil L fl u’jl ^3 ^ JiiVli.J 

-Jid-A dl_jl.} 3 -^ t fl 31 d ^_& ^daxi-3l U-l^iaJl 4dl^)3j 4_uol^9 (_kdl^)A 

0 —^-*4 ‘<3+^ ^ oj^- ^ ^4 jr^J ^ ( 3axa Trichogramma spp. 

S ^3—4,3ag., 4 ,il ^J^"v ,u\\ <i3lo Aajj^Sj-all dlj^Lail jjdxJ <■ ^ lju'l ^jl 

.AjjwLajl^JJ j 4,j.>>ji31 





Establishment ^ 


4 ^aKaII 4j__luja11 £La)j _Jl JA i'Oaill ^3 4jj2»J A-.lJUU.m frl-lCr^/l P-l U uJ 

. JiL—laVl Jj^ dlljjl^ll o3a JU JLilaJJ dl],l2kJ <J £3 j1a11 ^jaS tdlliVl 4 a! 

■ A>h n j*l— jSI £jj UiajAA Maw/s reiigiosa ^jjVl cpJ* J^- 3 ' JH^il J^u* Jc. 

Jj—&*. ^—a ^—3£>lU c »— j (^ijl Phytoseiulus persimilis <_ja jSiJI <1 ?jUI 

£aasja Ia £ jj (jJajJ jj^J V jl ^ . LjjjSullS ^jVj C5^ SJjl jiS 


jla joa All^la ^3 ^aJI jjl£l' JpUal JUljj (j-JJJjjll £nil ^La*a1I Jj 3 j£l 

j jc. ^1 j "fyl £_u t JlTball ^jjjjoi ^1*3 • ^'ojC.V) ^]cij pda jjII 41a>"v*\ 1 djl at nit .l^jj jl 

l_i^c. ja jjc. jj^d j^Jj £^Joja UJ^i £31ja11 a ^3 jaII Cy* AjlajiAil 

^__ic* _a i_bj ^jc.j 1^-xjjjj is^ ^3j,wa j-Jl jA £^ljjl l$_> aJu*a jj^ialjA ^a A_ia 

£1J_jl ja CjIjajLLaa £J_. jli tcillj jA j>ijQjll .(jljlA jj> C5^ La IjlAj t 4_^1 _La]1 

dll jjliaiUI ja ^IjjSM j^waxj jia jjlj jl (JaI^.a. 11 j>A diliVl 4 jlajaAl! jd J^JJ j^ 

1^1 aJI £_»dj jajJ&a £y* jK jJI I^A jlS lil L LiajiA^ ^jJaljA]! j^A J-d£ j la’kll 4 a \ I 

t ci^ 1 ^ A_iJ-l*Jl <jlilj£ ^ja -lJ J)J ^jaV ^ t ijjC. ^lla J jail 

Nuisance problems JiLLa -j 


4 _^JI ^LuKJI $ ^ 
J-—^ <_5—Sc- .A J t B ^ 


l^Aj 4 A^.11 a] 1 A-ixiiiail pIjiC-VI a 

. iW'i jl frl.li.ll lIijIj jl jjaIj ji L y^yu V jjl t _ i-> J l^i^iaj ^aJJ ^y!ill 


LaI 4 -val ^ .r,U ^ iU 4jLutjJa 4_L^^a frl^VA^Jl ^jAjljJ^il 4 (JHa1I 


>^lic- ^ij iaj ( (JIjaII i_}j } 1 ^ l IF* S-ol *-l^abll 

a-l— .VIaII CjIjV ^il ^a! j) > <—*\) ^ jl jjJjl^A-ll Cjlii 4^3 lSa ^ 1^-aI^^ajaV 4j^^1jjj11 4^31^a11 

.frldiil CjIj^L 1 CjI^ajo^SI dllj frl jV <iillij 


Economic species 3jjl«ajaVi jli\ A 


j-__jig- jl UjUttia) 4 a^ a p I i>jl l^aSLkl ^lll 4 j* \ > u il ol-^V^ ^1 (Jaj^aII ^a 

J—j4l*ill j—i\ (jj Jl IaII Jxi —ui «4_L-:alA. '—flj ^ l^A v^i.Wj ^3 *4^-^ 


^_jjc jui jjd 41UJI aiA jj j^Jl o jjj ^uxij 4-A2kl^A ^jlc. & jj IS Trichogramma spp. 
Papilionidae 4 —tl-c ^ja Cjliiaj ^1 ^jjj ^tuj jla ja41 »y jj jaJl ^tu] l^_i9 



_ Aii 11*31 JLx* Cjiui oULiklt fllald 

^—alll 3-^-la5U Aa*u— illjj . d \ jlfll-iH ^l^jt /_)>»■} j^Uaj ^j-a ^ilnj J ^ 

4—1 k Lg_il ^11, J 4 y\ j.W ^ ^4 ^C'^ILld j^pjLuk^Jl 4 Oil A-a ^9 ^AlduJ ^Ilil A_iHjl 11 dl^ddi 

^ In. l^jJj.ldl LgjOLlaj ^aJj jj-^aLi*Ai A fl u ti a AIj^jC- 0 -0 L^^* UA ^ (_5^ lg-i3 ( x_uj jUil 

1 g 3^3 4 j\-v w\l Ad Lull ^ If- A-lJiull 


Mechanisms to ensure safety <jUVl (jL*^ dLll - j 


t |j—e!!)U A—JJjjll JjLuu J 3*1*31 -lie. (JLajlII 4 -v . d d-Wi ^jJI jljdaVl ^\y %'i 

/jlxu-^a—1 Ajj$31 jjjI*_* lg_lo iJ ax 51 ^Ij-a ^ j3 l 3J‘,^" 1 3^^* 3° 4 -j* 

dLjjd_a wIj _d ^jj_l" \i*\ ] Audi dlUHll 3 3^ 0^ 4 3y$Jl d^ij ^-le 


J 1 . j.. q^J <jl £.*J .3 j) fl N tilAdi ^11 A » ’i^V 1 ^IaHjjIj JLaxJI j^Lis) j c. J ^ ^ ■' 

A—jcd^-o 3 O—^ * llajlall j^iC- 4_jjt_uill 3-^C-bU A i.*^!! dl£}3ayi l«a A_auUll JSLIaII 

j3 q(3— (_5_JLiflall jd_!l ( *_aj u *-11A jail He /jLoSM jd3i 

£._a 3—^SljA* 3j — Jj ‘ jAsJI £4J jI^aL-uVI AJL^. ^ jli JU^Jj iLaVl 

_%%■]! ^3 —J cjC- i_jli lilj 3^ ^j-a <ilLiA ij^^J iA-alj«-il A^. L^uJI 


.AjLatiil tllljliillj tlljjlSli AjLojaJ 

Non-target ivertebrates Ai^l^ail jjc. CjLjlifcUl - j 

j__jV^ till 1 A 1 J j ^ AjjUaiUl tllLynjftflall j OLiliiali Aja^II tllla^Lla'yi ^_laj 

Ajjjj ^ jl jpo Je jjjj Trichogramma tli ULaia J^Ual j 1 V] .Ai ^l^J I j^e AjjliaiUl 

a^, }jA\ dill-_dll dlalj£ LhjI jjjj La^ iojSi 3^ Ld Papilionidae aLIc. dliLaj 

llU ^Ajt nkH) 

if 

Natural Enemy Conservation l ^LL\^i l :QJIj 


d 1 ;^a*-ll u—^ a,Iui m .Iluj Jj t i*il a 11 pattern |r-ld 3 ^ Ajc. 1^3^ (jj£^ 

o^_ ,A 1^ >.ij Allia Ajil^J AjJIulII AjC-I^J)^ 

Jiajj tS-lJjC. 3jkj A.ia cl-^c-Vl dUkln^l j dU ^.£* dli'^l*-ll oAA (Jia JllHj .^)Vill 

olfc Ijiuid _^A AjkilUi 3° A-Ljjjj^ tA.ii.nl^ll c.l-lc-S/1 3^" l)* 41 ^ ilgll 

(J_SJj AiV 1 dljl^d ^aidj A_^j^1j i dlaVL Aj^jlia L^jLid >_fi 



4aAI£*11 


^uIj Lilli 4 \a \ '.>>11 c-l-itV) oi& j jSo La Llilt -4 ^IjtL) IA-I^IjJ _\q JuV ill 

j_ S LojS JS) 4j^jJu 4_iltliil dlL A^.1 jJJ j£] 4 La <_uj ^3 native 4llajla]l CjliS/l jpj J c ’^ 

^l^jl Vjl J CjVUI aiA JiLa iLo <1ij j-o adventive pest £jj 4iVI J 

J_jV kliliVl 4-aJSliLaJj . Ig ilr. JaLsLiAl 4,al‘i^ all ^iV'inn 4 }»„V^ c-l^C-Vl dJA j-o a ^ 

i-i. livL .iai^laudl iiVl ^ 1^11 JixSUj L_ii-kilxii]) l1i3^11 <^9 4jjmjK11 Ia jl.it 1 i^ljli jl 

^ j 4 i£ a a\ 1 4_itljjll lILiLulII Jl^L^ jpa tilii 4 .lift A3^)*^o j)t jjj£31 I^A 

ialjjj A^uulall c-l.ltVl ^^^At a jjj-all 4jtl jj]l Cjljlaull 

.4jtljjll Cjl.jn.all ^l-liaxJ ~\ 

. LAibj &\aA\ j management 4jjiJl ojl-j — k_j 

•crop patterns <Jtljj]l Ji*-aUwAll -£ 

£—« aj_^ljlJi vegetation 45 j— *Vl Aj^*Ja_=Jl CjI j—ell £-« manipulation J-LCil -1 

.4j a^ jl^wCl jl J 

— :4jp) jj 11 OaluJI ^liSouj) (i) 

jl 41 j*a 4 )}*** o j^iLija 4jLi^IaJ Lai A-ixtidl cl^Vl 4_dtli .^lc ^Jtl jj]l CjI , IjlaH JJjJ 

4_ijlia IAjjLSj (J.l*-aj l 1 jl ^At jya o^uiLi-g ^jC 4jL^iaJ 

.AiSM jl^JUj lA.ll-l*J jjj jjtjjll ^.It jya ^1^. iLljflhJ jt jl 4 AjS/j 

: auaU CuaaJ) jOjlH) ~~ ^ 


_JO ^^At l5^*4 I^jILuij LaLuJ 1 Jjjlj Cj'IJLUaII CjI jCaaliiLa ^ya <j ^5L' 

<S\^ a 4a*ujjjlCVlj 4 jJ tiliJl klll.lj^ll 4 jj^J L« liilfr (Jlij-Ai) C 5 ^*^ .4 wjllill c-l^C-Vl < A_l^L><o 

ai—A ^-Lc. 4-alt 4 i (Jsl 4-l^lnftll Cjl^JiAil dl_^J \ a nj t CjLuj^ pi-all j ClLiLiiail l adajuC 

4_l ibjl ja^\1 q Ai.uJ ^lijj lift . CjlivU 4 kJ la^a - a]l Cjljjdaill _pj4 <_j£] 

dllli -ultli 4jjlfiA^Ulj 4_u J Aj^laiil 4jJ^ll CjIx>u^>j ^_yo Ci'laAjl^ Jla 

^ 4-al *g 0 ^^ 4 j A 11 killlAj -4_jTi\ \\W CjLkJa^)-a-all ^It ^ 1 jjV 1 

U—£j yLU—.)j lJasU jl ^li-o jjdial] S-ijLiail jljdi 4 l^JLaj»lxJ j-a 1 —cA^Jl jUaj 

4h—L it CjL^jjISV 4^1 —3^ <q Cjj^I) ^TwjV) CjLiL^aLa JS2 jl j£-oJ ^j^uLalll l’ 1 il j t a\1 
4 —c .ya^a j)—-a 4 —CjIj— t^jl) 1 —ajjI£j jl 1—$l£^ ^—It jjjj jS jl (phytoseiidae 



A A -V^K A |) Jl^4 jjk A IJL ^-vl| <AiU ilAjiiiiajl J r-v't.. J 


_ii« i-—Sj i(Phytoseiidae 4—lute- CjLujjIsV' jjISj J-i*j ^ Jlii dithiocarbamate 


jl ^ ^Vi j^S dl^Al > djl J) > 11 Aj^SlfL* <LLiX-LoLa]I AjcfiLill Ia^jLqJJiII jJilJ jl j£*aJ (jjjLud^Jl 

djL—jljl ^ u/i—j jl ( Jj AjjLA±lall &Iac.V| ^Jc* Jjfc} A£.^j jl£ La^a <3^U An«a jj jl (jAajiij 

Jag {L* JL l^J ^_y ul jl aVi» j Jill jl^all . ^jjjIj Aj ^>a] j\j j-a iAjal£ 

.A—j^x^JI f. \ \ C>bU o JjJa jJL jl j^-*J (j^ JA] AJui jj£j JiJIj dj jJ jil j jjjL-ail 

<Ja- *-4 j .— .<3 jj_lflj Aj^Jall djl^)L-fc]l £-lj^l Aw 3 djjJI (_Ja 3 CUj 4J LaAit JUJI (J»U | Jji A 

.Jjl^aJl oAA Jjjij l$jl Ia£ Jjl Jl ©AA djUlliL 

A \n jilill J__aIj^l]! j* (_]£ Jc- ls * J J J a 1 a*j LS^ U^* - ® dff^ _jL J. jJ AaIxj 

$Ia C-Vlj A aVl t _ 5 lc- L gjlj.A.i^]l l_j£^a 11 A_njuall AjaaJI Jo AnJail J-al^*-II (J-oldu ,Amill j 

.Clii_jjlSIl ©A_$J l^'n^tn Aa^jA ©^n£ Aa^jAj djjlijj aI ^all ©AA j! lJij^xaII j,* a] Aj^i^JI 

AiVI Jc. .jL dll A L$aI L$-ic- -U*.jjl£Vlj Aj Ju^ll d-llAjJI j-a Jia A Ac, diLiA 

. J_^jVl djLL-aLa j^i Aj^iaJI £ IAc*V| QS\x ; Jc. 4 A-i^jljjirtlll A_J_ill j.* i Li.i* a\ JSi A^k^jAj j 

. Aj cvlAcVl £■ i ^-a Ldoj! AjajaII djjlinj 1AA 

diA—jd ^jjiA^HSl A^j^ AA^J ^ii\ A^iiaII JLadLuJ JjLojj J] £JX jAJ A nj ill J-ol^*il Lai 

A_^jAj »formulation a^-ja jjIjj ja*JIj auaII (j^j 

6jlj_*^Jl i^—Xa a j_-ic dliA jjIjj ua) persistence AjUj jl AjLu 

jl mode of action AajIj.aj^'1 SaLaII Jjl 9 Aij^k Ia^j 

.aLU-oJI dua jj Ia^j t^pLdll {Jjl*JI aj-l<u1 ^ 

—: J j j aH ^5 dal Jjjiill — T 

LJ A^- lieli (_1_—jl ^_u-«a_j ^jl Aji jilnll plA&Vl idj^all j^ya ©LiIslaJI AiLdaj 

jlc. J->11 ^jAaj^jdlli . JjLiJI i _ s X j\ \ 3 \\r- djl Aj 1^11 dji^jjjllill L-U^xJ AjiaII 

CjVa— x-a jj—« ‘Ajj^^ «.1ac.S/1 jac- ij* jl jS-oj djlAji^i" sublethal dose aIiaaII 

jl 4 J !il*JI Jl Ajjj^ilo jl A*L15 J La] djV Ax-a jA t A n-\ \W IAjaj 

JiL jl j^AJ (J-«uU4>dl Ajxail jli t^jlAxiil (£ jlioLail A JmWlI t> ludll j^i 

j *SaJ .O^Lortli ^^axll >> l 6 ji\ jl Ajujjj (Jid jl (JjLJI AaliS ^jAiiAJ jAjcII JjL jA 

^Jc- A \'--v 'Vl Aj^jAS ^j>>1 QA \\ jl ^«J;U1I ^AaJl j-aC ^La o^jdil_LaJl djI^jJjLllI ^uaxj A~UJ 

(J*3 .aJajla}! L_j^)Ldl]l (J^Lk j^i ^i«JI jl tAj A^jUall ^)dljll jl AjiaILj ALiLidl ^lax«VI 





cIiLjJ c. ^a*j-oil jl <■ a;«»JLJi jjjIjII jA <benomyl L^Jaill An* 11 J La^-j) JliLdl 
j-J.j —jj .^mWyseiws fallacies ^<_>«j -Si oB LjUV Ldac tPhytoseiidae aLIx. 

cjAaJ! ^jAaj L-ia^i J jS-aj iCarbendazinj Thiophanatemethyl AjJaill CjIajxJ Ji i* Jdl 
—*, jJ—j i—gj ^pSI aI Jl .Phytoseiiilus persimilis f^^jJ^VI AfuaJla 

$1a _C-btl oAjia aLqLi.aH jl Jamb/I (J*J ^jSbXU ^J«J iLdl £.IacVI ^ic- _^AuLlq 

diquai J-o JuLiL^ll dH ajiq dlljAj . IJq£Ij ALaLi^d! Ailaidl dljj Lqjj JiH *vi». nLdl 

i^ytj —afl-ail J_ Lq a^u JJaII dil MtjjL£^J Sa Jda i - L aI I dji^. aLqIj.aH AjJil (J*% i paraquatj 


. Typhlodrornus pyri 

.Ai^jj-QAil l^jtal aI A*j Aj»_uial) ^.IacVI ajA3 ;j?AA*JI ^jaxiud! jjjj J 

j_J Lqj 3 AjxJiJali c-Iac-S/I A_dc.lil Jj J JLoj .A.dj.Tk dHjlji^l dllL ^..—lUrallj djijdLill aAA Julj 

-•J *' ^ 

A _ Ladj^dl AjjLAiiall £.JacVI c-lid i ^ j J^ jL-ha 11 ,jjA AiVI a!a*j ^J>>azk djlAjXoil AIiAI * 

Ala ji 4 *IaJ/I <il£ 0 ^ 2 kA Jj Lq) (_£AjJ JLilLj IaAj i^AabU £_jJjjj1I ^JhQ ^jjU jl) l$J 

. \$ 1J jl <Ja*^5 

<Jlm_JJ Laa jAaJI Jjl£j l!jVa*-q (JkO j£i jl AflVl Jjl^J djVA *^q ^j-q djlAjJI >7n * 

aIac. 1 iwjj^A Jj ^Ajj ^aII ^>*VI t^jj^JI jA*Jl AaljSj AjJju AiVl jljuli AiliiS ^lijjj Ajc- 

.AjjJ^II pl^c-b/l Aa^.1^q tllia^Q ^dj t A 




j- Lil daia ^■^ c ‘ AliljLoil JLi^S/i djlj Aib/I CjIAjJ-aII (Jjil 


^ _a highly synchronized aJI^ a=^jAj a AaVl olajw J»-vj Lq-q 

—j>1 ©J—*3 ©jjjIj j>jAj A3 ^-dlj catastrophic synchronization ^>4^1 1 ^l^LJLi *fa jJl 

jl j_JaVl (JiklAj Jl LjJ^q AiVI aIJI l jJJ jjlSallJ ^<ull Cj 3^ nin ^nij r‘)Kj 


4A—iVI ^La^ ©jjA l^ia j-^aSJ jdl AjjljaLiII lAc-VI aIL^. Jj 'i^S Jd 

J—jl^aJI ©A—A JIq ^'aC- ^Jj . AxujLudl JjIjjLI Cj3j4 S j J’ J *•. i}d!i A3 lAA JJ 

A_3j lAA ;o^)jj£ A^.^jAj 'jfe jjI£j (Ja*-« ,_jkj jl ji ^ jaj Ajj_iJJa]l 1 1 Ac VI JJ 4 A u^LLoH 

JiJal iLH Ju-cal^-Q ^o, Ia jjjJ LoJ ; j Ajl j y^. tlilfiV ^ ~> 4^\1 (j^iL^dl lAA JLd aJLqI ^ ll^u 



i -vftl < J ."A l ' i \ jUfll-U 


<J—1* A^« jiMl cl Ac. VI ClJV \ JUui SjlCa Jjj£j V jll ^lllaV) CjIaua jJjlu ja1±mj J JaJ * 
—II l_yax.ij jl (cryolite ^~~<_Jja^ ^^jAxa LU-d c-I AjCjlaII ^ ^ajuJI 

3 —la .1—g-tljc. ji LJI Ac. jcL^aA cWaIj ^j*j;m <Jac.VI JLac. Jc. (ajjjj!Sj]| jl AjjLlIII 

t jjw (Jin,-^..') A_sj Jau l^J ^^jcnidi £jjjll (_]^-l! jl AiVI cIa*j Icp*. aJIc. A_uaj CJo3 

—i. -j) 4 .jCiicC j jjl j^AJ A u clcc-Sfl CjIcIau ^jli tAulc-Li Jal A \* \\Ml c-1 Ac. VI 

. Joiljull (Jcaa jl ^^aJI jl a jjkJl 

ac-li£ ^g-lc. Ajjj^H I^jIacIj AaVI (jjj elA*dl cjljj ^Jcjla Cy* Jjj * 

Myzus persicae r-jiJI "j>“ lWj£ 4laU-a j' .ia,j < JIUI Jjj-ui ^i«i .«.l^c.Vl Jlli 

^JLilull lpdi£ fjA jl jl azinphosmethyl j>° sublethal Jjlc. 

<j— jjL«JI .ob (j« ^IpYl (j^i» i A >tij» a (Ji«-<i jljjj jl j£^u .%r » — Y > 

iA \a Jlc. j luiA CjIc oAajo*I JV\d <jA (JjIjLiaJI J CjLjJaa ScLj herbivores 

.A *MJl AjL-a_ j c-Ija^JI L_l£Li*JI ^a Ia£ ^Jgl Ajlujljj *£>C- U^Jj £* Jj-uI (JAjlaj ja u lg ii LCi 

CjI jCi _^Jl J_ 1a CjIjIJI SjUasC- Jg AjA*Ia 1I Cjl^Ji^ll A nul'lj ilLaJI -jjAj <j Jj ^ 1 > >i jl 

_ sl A_aVI AAi ji AaJ jaj AllV Ajla ^ Clllc-lij jVl ©AA (_)u-a . ^jaII j I L-ll-JA^ij Aj^iall 

CIjIjL—liaII ^ja U-lajl tljAj J ^jS.aj .AaV^ cl Ajlj ^a 3 ^ ^ ]all jAsJI cIajlj a jA3 

J}'* II jAatll cl Ajlj ^jISj (Jcjla <_ja <_^l 

flee- VI (jIg AajLaAII JUoluil ja iU JJaj 

A_c-lc_C-Vi ^ _ic. lAjjjb JJij L j^-aJ Ajji diliVI A^I£a] CjIAua.1I ^AaJln u IaAjg. 

~ iaaIIuII 

♦physiologically selected Ux^lj^ ©ISjaa CjIa^ia ^IaACajI 

.LjIjj dbCiA CjIAuaII J ^ACa - I — T 

♦Pesticide-resistant natural enemies CjIauaH AajUa A jtj^ ^IaoI ^IaAIajI -X 

:L^j]jaaa2 SUHaJI CjLumII ^Ia^Iui] —\ 

systemic tests 4i— ujIHa CjI j'-ja^] o>» CjIauaII ^ Ajc-jJI oca Jl j^aj 

Cja^ll ^lil a^jI£a 1 A-Jlxi CjIcj a^'Ca cj (S^ -uc^d 

11C_c.VI jplC__C. /jl C_Li^.j . l^dgr JalA^Jl j^jSaj ^Jui. AuAUjidl plcoStl l^y n i S^LkCa jpg j ^£>j 




4_^k.jC - v ^ -n-*i (ji ^J>L ^ iLa L- 1 ^ l^J±tuLk-ia. ^ L—] jlilTi 4 qLiA A £-S1ja tjfA ^ *y\ \\ A m nlnll 

diLa jlat^Jl (jl A ^ v ^ iy-i j 1.L& . jl n A V L. A i\x aII j 4 j» j^ll fclCc.Vl _y\ Li* 1 A_ix*LkJi^wll 

L**il .\ \\-a 4 \-a m £ 3 jil 1 h ,\ \i r> -^r \ ■ ^ 4_> jj.*v\ l ^lc^Vl /ja La jj -^-Ic. La AlXa ^IjLu 4 aLl-LoII 

4J—p] <JJJJ^ 3 —SI (>>J tj* 4jC.S/l ;>> ^'_4 ji ^jiSS i_>4j ^_p.i 

4 4_ix_nla]! tlCc-Sfl A-iJ^p ^ljjLjj ^naJl j ^j^aAl -lia.jj 4 a c_Jjjjla diaL L_JjLdiil 

j^Ja (j—^ 4 ? l£j P?y^ll Aaj j j Ajj-^ jN j *jljaJlj rearing history 4-1 jpLill ^3 

jjl_2 A-alc. &AoU£j .4-aikjjuLAil Ajllj 4 _^jCj fonTlulation 4 jjjj^ 3 4_La.lj jm rtll 

.4j* nhll lgjlCc.1 ^jja dji-lu-al] 4-iijjLuia. Jal ^j^j dilsVl 


semi-field a _ila^ 4j_d l_jjI— 4 ^—11 Ap**.* c_jjl_aL q* dil jUL^V 1 oLa (j^pa djjliij 

^ f i "i "1 rJ JLI A /j_a 4j_uiail J-lcVl ALaLi-o 4 J Jl l. i p -v- il l / jiM-^in . 4 i\q^w 

^1^_cV1 jj j\ ^topical application Aj^UI aIoUJI J < auJIj 4loU-e cljl ingestion 

$CA (jj5u -iSj <4^l_pl 4j» nUl J-lC-Sfl ^ Wl Ifr-llc- Cj-b&ll llli l^J jJbjuul ^Ic- Aixjpajl 

\ _al —Jj Ji^Jl jji jl J-ax-all ^ dllpll (jljjl ^p>J4 J L4 ^t • ^Ojl j' 4.1^ J 

- 11 jl J^ULaII (_fij^pa lLl^.J 4_l^ 1^J^11 4 llW*n La l^a-k Ajj'uLLa dll^ps JLX_J jl ClXJ 

4^i L.1 (JIjI jLlaJ ( J-a Cj ia]1 (JjW ^ ^ ^-aiil ^_J p^ul La Liilc. j 

djljUill ^jic. jl diLLpll L 5 ^" ^ jpA .nil confining A.do.^.11 

<^lc_&V1 djljlc_*j _lc. £-Slpl 4,dft-kll CjljLpkVl (Jajjoj . CjI IllajL l^^ Jixj 

Jjl_S ^ A-Ja^Jl vdjl jLq^V i .lIjIjjxoIIj plots Ajuj j_^l^^.l jl ipi^ll lJ-oL*j LaC.’.c. 4_i»-nia]l 

A £ j^a A- , aji^i'l C- lC CV 1 (jS/ Iplc- ^)4C- ^ JJ^ 1 ^ ^_pal j^o kdjl^J^^-a JLaJLXi-uj 

Q^,\ -C-j £ua i vJIjI jl ^4-0 jjCj AjLjojI J Cj'^kliJlX (JLttJLikJ Lai .aLoLlx] 1 djl^jjjlj JjjC- lj..X - 0 UilLulJ J 

. l JjJa3l Jplij ^ ln*j A-ljliLa ClAA j\ Aj j^lA\ 

t- fl ‘ _L 4_ HaaaII 4 C- J ~V sl La Cji.^ 1 4 ,i^j l I .i-v 11 ^jClAj ^3 4 ^ ‘i' ii-flll CllLkuLlill P^ojjL 


L5 -L*j V (jjl ^ Pivx) ^ic. jnA rtll <_}*?*■ 4' »(LD3q) J.^A a \\ 4-iiC. 

4—(J_aLl-cl11 Jj.1a.a11 JjSjj jAj LC 5 o J-alj 1 - 0 LiA ^ClaL-uS 4 j-k Piitill AiaLu<dl jl >ail4 4 x»^)a11 

V 1 L/'J^ 4 ddc ^^jilj oC a AjIa j d ^3 ftjpA ^11 Cjliitill <_ Aj^aj JiiJ ^illj CljLull 

A^IjA-a 4_lla j jl3 ^_lc- C4X«11 dlLlAjla dll jplj ^juLp J-adu ^-^ll djl 4 p A V J1 Lei t A£.L-u 1A jl 
4V1 Lj— 0 L>^—^.-p i_di jdL SjjiadJl djjfi CjC^J 4 > sy\ A A^^aJ JlC,Ld ^^-2 



_ <Uk3l*Ldi JIa-* oUm jiiailj GLLikJI ^JLilwil 

j.1 x\\ jl—S j j\ A -aV^J J^aujlal! j-lall LC 50 ^ jil j^£j . .UloI) JLqjlLujI Julj A \r iJ-lajl 

.1 —a .iilq selectivity ctijjl ^3U (^aLaia t .ij.lo. 11 ja ^jcnkil 

1$-^Ijjslj <AA. . c .)\ j3 ^ ^jjAaII Dj.'iS ja) ^jcuUI j-l*J! cl-il jj-iii jj£j 

1 jliui ^\ * \\ ^jjlliij ^l^jj 4jlc. (J a Will j 4_Llc. ‘—fllJa\£j ^^9 ;J]flLill oj-ii jl ^L^_u 

\n*i" sublethal effect ^naaH di^j jjjllli cl-iVI Ija j^jJa1 j Ij CjjaII <±*^4 s_jL^. j^ .iiudl 

. 4 n ]a] | pIjcVI Jc 

:Ulu alftVta <jjiaj Jll^l - Y 

l_Al9 iJ-A] Lg£ 4 -» 1 il->ll 1 j » ^ (JiSU A oL-J A j.L> 1 I “ )1 ~i UA.ll - WV J j^a 1 

•J* 

reduced dosages 4-Jaiiia uil& ^Liium) — I 

jl £_:j t*La ^Vu nail 4£.^=kJI Jjlaij AjxjjJail cljC-VI (^-k Jill-U lclII ^jjL j£-*J 

cl-*! —cVI Jl] j_a 4 _uai _i £-a 4 j 31S 4^-3liLo ^ l*** La Ullc. ajlax-aii L_L-«aj 

. A-ui_uia3l 


selective formulations and materials alilla Ji>aj Jal ^IJaLkul -w 


cl si_C-Vl si—Ja AjJUi ^yk. jjjJ foimillations -V>a11 Jill ^alL-aa-ll j] 

£_ a J-.J V i (JliLali (JsUj-u ,^-k 4 *Li jiil j< _yi .Ml Jjl ^JacJl* aaJIA , 4 ^» i >Uill 

V 4j*-nla3l cl^C-Vl j-a Jj-iC- /jli lillilj Llilfill Jjlc jl cl 3^-11 oA^.1 jlail jjKti cljC-Vl 

UL ^k. cliyi L JliU^^Jl d 1 a (Jla La Ul'jb. <jl Vj . Jj^-o'ji.a\1 

1 jua^l &1 a ^l^Xa /Uijj AalVi^l &1 a 4 9>lnll residues Ai.ia.ll 

J_lflJ J1 ]^Lg1jla11 cLA ijla (jl j-aj • Jl]lj clslC-!>U 

^ _k - ' jl 5jjj3I ,_yi (jlixj ( jull ^L^JI ^ jwjihll cl sic. VI jjlxcC j-a AjjJl»-q 

V ^-4' pljcVl ^yk >_&isja ^Jjlxa JJJU J_lij CjIAiiaII Lai. Ig ^ U>n 

; 1 ^ 1)1 J_jc.Jj V) V ^_ s Lli Lai v .UlclII ^ (_^ajLij V JliLull c jL> a Z - ^A\a\ 

V a-l—C - 4 A3LAJ-lall cl-iC.S/1 ^ * «>> 11 jA-a ^Utia]! (j-u.aLLiJ 1 jjJ 

jl 4 ( 4 — ’xix-a Jlil—j^la^ Jl)Luil jA ^Ji l Jil jljJi *slomach poison ^Jkall j^j 

^1. jTi V ^.lll JliLaj jlLail j sHiUliilalJ 4^1^_«i (caryolite Cui jjjSil ijla^ ^ajjx-all jlLi^ja]1 


Aa31Sa11 


eJtfl CjIjI 


aj L 


.Ajou iill ,i ,&UI CilaUS 


^ j-ojjji ciiij aji vj • d\ji]i A^_di ^ic. 


1 it l . I : * -1 


— ‘.ilaU-JI UibkL ^ l Jjikj -j: 


(JaIuj ( ^1xS . LgJ A \m 1 \1^\1 (JiIa A dl JlLUuL) 4X«IjLa]I ddL-4Xul ^2 ill AJ 

A -v ^1 ^ ^ AiXoilj Jga \\ ^j-a V-iJ J^ldllj ^Uull (j)-3 1 iJI^IaJI 

Stef horns punctual -—j—« j—A_p» A^d Jc- iala^JI £-0 a£ jdL&ll AjliV Adl£ 
_i Lepidosaphes heckii Ajj^— 21 SjJlaJI a_^j 1A* UdJ ^£*ol <^j ^ . s t &\ i* \\ 


J 3 j . Ad* JS A_Lal_ji_xiil £a Ja^. dl£ djjyll 1 '•k ’i i iiLj ^ Lrk.ij 

d\_sV (_ 5 ^)_ 2 ^Vl A wj}l*i'l c-l^C-Vl (iDlAl £-0 AiVl a-ig-i 

^—Sj t-A^dlaV A rv^U 4ajl£_a < 3 ^^ (J^a^ ^^3 (JiLuTu iajiaiJI ^^1 dlliS .^J 1 ^<J 1 

cu*Ilj) ^jfvaJl es"^" . A_LioUJ ^)11 Ajlil J.fl.i^.vl 1 io j dl-lLLall j 

t >^—A JjjaJC. Lo^ic, j-ail Ajil£ A ^K* *<^$4 jJ Strips (J^al^.1 (j^j J ^3 

^-J 1^ xnflj JuJqjj ^JaTu.oJ ^ A ja jllall pl^C-Vl ^j) ^1 OJx^oll j T 

•resurgence 13 ^ jqc- AiVl ^1 dj L_uJdJI dajll ^3 aLjI*_a 11 t^')j\ 

: Jj^LaLl-Aj^ Cu3 jj JUJ^kJ ^ J 

non- A_ 1 >£ JJC. CIjLiSJhO Ai. < l^J.>->iLl Loi <U3tulail C-I^C-Vlj djljUiAll ^jAJ -\\ w’i 

c-Ij— c-Vl I—^3 dil j^3 d'uS^jpJil ji dL^Ul*-«Jl CjV^-o JjIaj j persistent 

^j-a AIjIj jpC- dl ^1 ^*im] Jlil .Aj-aa-aJl ^j-a JjJa ^3 jl JijC- A la j lUH 

Jaj (l^Jjl ^j-a jl l^Lil <j-aj ^j]l f.l^C.S/1 £>-^A /jl LJjmi AuaJ-uall 

plji—cVl jjl_3 .A_ixAiia AjLi^iaj ^uxj l^J IlIaI] ^Luill 

Jj—iaJI til—L a jjl \ j l^ ALaLfc-ail JjiaJl ^J-a (Ja^sJ o _ill 4j» nli'l 

Diazinon —11 J-JLa dL^j-Jl # jla»i3 idliuJl Cj’uj IjjjS djlilj .aLjIji^JI 

elj— c-Sj 1 I J——a^j jl ^ ^ii-jl 3i-<J aLj 1_*_^]1 ^ja^VI IaIjUu jia 

3^—3»J Jj—S- al: Triazines dLA^* ^JXa ,^-iUii^Jl dl 0 ua*j ^jli .4 ^j tUll 

dl^Luj J!)Lk. JWju Pyrelhrin JjJjjxJI Jlo ^ j^.Vl dLiSj^l .Ajjoli ^ j^\ 

i dlni ^11 Lli A_^.jJ ^^3 &Ad ^)jjj AjjjJI tdjjiaJI jjl J3 ^ . Alala-al! a'j! ^1 


Jla_4 J Ajjim^ N ilidjlfl a i| j ujI jUflhll ^idd 


A-ia*>i (_y* J£ Jc JjN Sj!^)^J)j tljliJl &1a Jdu jdl jUa^aVl (_i*kjpJ1 ©1 a ^A 1 (_y*j 

.oLAjau (_JLxj dV-^a-aj dLai) 

dVJut-* JjJLilj Laj ^jj Sjj^d jA A-iajJall ^I^C-Vl An-alL) dll^Ax-olk d-i3jJ la-da ^jl 

•IJC-Ij-q 1-iU/i jl c4 i «^\\~iW f,l^C.^U ^*Luj ^)JC. I^_i3 didll dl^i3 £jk 

- N ,_■aJ ^3 jl l^JaLd dl Ja ^^A jl ^ 4j*Jal1 ^l^c-S/1 Igjfl .jll dljliill i > ny \\ ^Jl 

^jll dljlill AjiJiLill dljl^xj] dl^ulj.} i jOx \j LiAj .*dl m-kll lAjk Jal 

t- l HaJ 111 ^j,_ £j . JLij-aJI ^jpo A-ild dljoS |jlv 4 _lj1 i >i-\H jl jlaSn &1 a (J!la L^_i 3 .dl jJj 

CrS/l l—$-i3 ^jj£j Jllk dl Jill i ..iiVi 1.1^ <. 1 iw ni'l (JA fi-lJ-iG- d'vLala-a j>aV 1 

.4_^j1 >>i^11 1$jIi^ jl Jal -1^.1 ^3 4ja jjil'ill 

* A -v^l *LaN jLiXJ — - A 

_SHaII Jl ■aw'lmV I J] 4_a>.L*Jl d j^-ca-dj LaAxj A^* nhll el^&S/t Jc. (_)-ca j d-Jjlj 

4_JjjpJl ^IjC-Vl Ja A-qLlu O Aj^sI^aII (Jjja ^Iplj 4-*_oj1 j dl 

, A cl iA _^ll *Lid j Jl dlj yA j AjL-OuaII (Ja ^Jall ^j-o Ia^)JC- jl 

A _dl_3115*11 J Ai^^La S-itjJ) ald-a La a \nall ^»lddJ dY-^*-* JJll (jj 

i_\ ^ I—fl-l<3_) idU^Ajj^i]l dLk LaJLJC. JliLall (JjIXuj ^*3 . A lu n^ll f. 1 ^C- *>Ll 

^j— \a £]1 JjjUa^i ls -9 Cydia pomanella 5Jil j9 ^ Ajjji.^ i ll 

(j-dll JajIj a ;c . <-i~^ Deraeocoris brevispiceaUts ^ujakAil ciiUliS]! ciiAi! jj 

(jiaUijjj Psylkt pyricola i ^ua'iivjl % A i tj jaVl £-* Chrysoperla cornea 

• %\® Jj %1,V ojAiiLl ^jd^JljLai J 

—: dljuull Ajfj t ih — T 


jl 14 ^alS A ol—ilj-4 dLuLbajS j (jj^4 cjj-^al^ail dijLn-alk ^ 1^*n*n l a^i )% 

^j-o dV'^Lkj 4-al3lj dV jl %a L>° ^J^lx3 4^1^1*^011 4di Idja dLlu£j 

^j_a J£d__ll 4-ajl.lll A^alsVl jA dL&LLV I kJl^J)j .dldXall <AjliA <Li*_u.3all 

Ji_Ja dk^_iLall JLa*j _J J _jl jAdVl dlAUAli <ajILo 11 A j* J iMl ^.IjicVk 

_^J 3 0^ , dldj-ail ^jIIaII ^Jtulall jniall AiVl 4^3l£_a aIs^jc. ^Jj- dliV k 

dk^oli <AjlLa dV^Lfc^i Jal iVi > J j ^LijJ Ajlfl-^ II jLi*Jl j_ja «_flLklj^V I S-lc-j jk ^ 1 a.i.a 11 L-ll ^‘‘nV 1 





Metaseiulus occidentalis £■ I j— 'H\ oj— a j— .3 Phytoseiidae SJilc. CjLuijjISI £-ljjl j* jyAxl 
Amblyseius j Amblyseius failacis j Phytoseiulus persimilis j Typhlodronms pyri j 
_*Jl j_° 4 _aj^Vl 4 -tLL _c. cjULiila jpi *LajlLa Jal/u.J Uiu'l j^i •andersoni 

' \ A ( j -Q djLjJjjj-a L-llaJjjVl L)^ ^j^al • Ajlii-tll 

Diglyphus JljjS/l ^ J —‘■Trioxys pollidus (>JI JAL C^j 

<-A. melinus ^Aphytis holoxanthus dd\ — j\i«l-»\ l Jj* 4 j Cj\ jJoJI djl jljih begini 

j—au »c-hjj J (JjjLjj Aox-ulall e.ljc.S/1 (j-o JJ.1C. ^ Aa.jJ 4jl iJ aijl CjYliLiJI oAA A—uljAij 

^j_^Q ^ ^ l aij jl ^IajuJI (_iLkjjVl l“CjI^ix&U ^ajULall 

(_jJjl-><' \j -3 6i\ j! ^LiaoJ ^SJjoUj ^jl 1 *aA /ji 4 J!Lo^/1 

^S/ -i_ -UaII -ujj ^ ^_ya ©jLI LJ-o A-ajIaaII dlVl>Lw*ill a^A Ajljj Uijj . djI-ln^L 

o<AA ^ic- J Aj jl * rn5VI v ajll£j]l ^pa^JU .^£ij J* t_>^j ^j-o Ajj^£ A-^L-i^l 

(Li —3 .4_ifLui a-ljli J^lal (j5L<u "^J^ 3 ojila] Lkjjlij jjl ^CjV^LwJI 

^—3 Phytoseiulus persimilis o*J O^jJ' —J U *1J ^ JLJ1 jA L£ CjVI^-11 

aLja. iaia ^aLjoJ ^jl ^ Aj|J A_^sl^o 

Jlj a a-ll ?k aII Ajl_=fc. A.W Ajl JU CllLuJ^lLc ^LiaJ Cll^ (ft jic. i r) 

'jjjj A_—cjULijl ytil-Lj— 1 ! ^^Ic- frlLyi (. > iUali jS toutdoor crops ^ Ac-j^lall 

A-jliull Aik-«a ^iaj tpesticide stress dii.i i yJU >>>11 i aajj Ai& Ail j , a ahV i« Aix^aj .‘ijull 
a .^ 1 l h , j C-ua. .reversible character ^ISju^U aL 15 VL-a 4 L 5 »nln\l j^u ,^ai 


^ 11 q—j Jjl ^ aJ AuaIj A-ajlio A_iat xJa pl^-l jl^jjjjujj t A-ul^aiVll dl^LalxAl^ aJA ^lo 

*aA jli i a ■flh^n^11 di^LcljtAll oaA ^1* l_jIjc- aIL^ L*1 .^^IjVall ^uLLii^Jl ^ 

A^kl jj in* i _ / >^-^ jj l.g 1 ^ a jjjl a > AkijULoIl Al^LtJl 

4 jjLlllall f. I-1c.V1 4^ajlLail a^jAlJa ^ r - ^^3 JUXalLj ©^gJj-aaII A^laJl 

J ^i3 . J j. «rt all ( _j J iij (_ylc LljliV ulill CjljUxoJI Cj'XalxjU 

jl I—jifLol Aj^Ja—xll Ajj_jLji_jill dA-£ jaII 4_ojILJI Typhlodronms pyri ls **jj\SS\ jjjjjixll 

Panonychus s-i—SUxll a _AjS^ diL l* il lillj Sj^Ln^ Aaitwj J ^i.j 

J lilt jIj*j ijaiL. j la'i .'. l e jjU Cu\£ Lalu i Acuhts schlechlendali ml mi 

• pyrethroids vl kdiylpj i Jjia. 



OLmC jULiiaj ^1 iVu J 

LlLtj f LaJij Ajjiil SjUj —uj 
I jU- > 


■." ;1 i. /i-v *\\ j\ jLcjJl JJxB 'i Jj^ ^ ^ ^ J^- 6 ajljl Ja*1ij 

— a ^1 lj j —JO j\ <j^JaaB pH *L) jpB ^lo sJIJLgIjlaII j <jjI jAlfdl 

1- a \ Jju-o_-JX>aB ij. «Vl ^IlB lIjL^M J£Ldu» ^io JiJjJ djLaliL^B oJfc J&J /j£-<iJ • Cj^LaL*-*]l 

i _pa*J_B ^ 4 j* nliB l^J-ioi ^Jc a j^Lui ^)jO jl >J1 jVL^B ^3 A3^\ ^Jc d JjSi'-Xc, AjL^Lij 

\ _J i*\_iol^)j>B 4^9i£-aB jy^ ^'^ , ] ii _ s lc- 4 jj£B o^J S)2 ^LiLioil jjjUI ^ujo , 1 

Aijljiij ij-»u9 <j jA^xll dlli^U <J» JjiaB c-i^C-V^ ^jic 4-JjSB djW jA J ^iiLlaB JJO ^jJjljB 

.LiA 

^—1o i ,$ jlc JalijJI j^jo I^jLuoiLJ ^^9 4jjJI 4jw niiti J-loVl ^Jc *■ tl i^j V 

—B 4_^.\_^, v^iLiAj 4jJill ^3 A l^B diljjlSil A jfLlttljjJ ^jo aIAs ^IjLjjIjJ viltiA . Jjj«a^-ftB 

d/iaV \ ^ iijj k—ulo, <j* <jjjB <jj\jjlfLB <■ a^-v^ i jjj aJjLTi^Vi sJlili^jLJl jjc- 4i_ja^oU ejLij 

<jju_j JBL* J .AjjiiB ^9 l^jLp* ajjJ L)* ^■fc^vai ^SB A_jajjJall pl^C.'i'l jl 

>*lB — c.1 jj ^— 3 t%° * £-jj^ jj-* J£ ^ Meligelhes sp. c U iii i a. cliLiLaia 


ju ^ \ _3I ^uiiil ijj <jl r-^)j9l Ji3j .Aj jiLilli >«1 jLc.!^)^]1 ^3 




(J-..S.WJ V -li ^x»-u j-cJl ^9 >~* \i\W J x . 

l3^jJ <i^lo lIj^j J13j !a& .Astj\ liilj OLlLila 

Vj—j _v i^iLui ls^I ^j=-^ Oitlema melanopus 

_ a .-j—jJ^O Jj > JUuljaJ ^ja ^ja 

^—a 1 —jjx. JjSj j; J'j TetrasUchits jut is JjJJI ^ J /o ^ ° Jffi aJuo J ^_ij j±A\ 

A —9V '• wiJ _y _^;>c "/o ^ * — V * - L J j^9 Ljj sIjA^j ^IaB ^jlalloB 

. Jj*j J ^iB ,3^^ ^ 

t AjjLj^ufii) C-iLlt^vr^Jl i^JA V -l3 ■: 1 ^ -^-S- -fill Aa^UI sJlji ^JJjLlji jj 

lTjI_*]jj'^V^j tCarabidae ^aLii, Ji*j J^jV^ ol^ ^ }\ Aj^uUj 

Diahrotica c>*.>^ cr^' Atidrolaelaps j Slratiolaelaps a^jjUI 

^jjj _Jj 4 j _^jjj-jiB J Aj^JaiB »JljLiJa j.da^ll ^ 

<Jl/I ^aB ^ V U "^J ^Jl NPV jli JliLil^ J^f*^ ^5^*^ .^jpO^auJI plaj 1^-^.^nJ' 





5—jjjil ^—3 persistence cdjill <■. >j*di Trichoplusia ni 

, dd dlL .^Jc iliL^JJ ^jj ^i^JI AiLdalj lilj tAda ja ^. 

Jajjj_j A 'f^ i ^ til!_bldi! AjJaiu A_iC.l^)^ll dLb£Lallj A_9dJ! .^dal )SM - f* s 

dl jd'OlS L$jI iV djui j_ji dj-ixj »dyUaJl (jd*j ^ A^l&ll j d . J ii 

dj!_ujji.<Jl clj)! ■ >i ^ 1 c. 4 _j^ia1! jjjIj ilUJI aifc C$^jP A i^ nl^jal) -jl 

JjJb! Hij dLihila]! ^jjlc £t_laj-ul ^Ac> *" dc- ij »AwVl A-uldc. ^j-a dlAiilali j 

A ale. A_dca j J .^Lilc. ijiiajll J <JjbJI 'bl^Li ^9 JS! dfl jj Ig mfli i.&pVu j grOOming j-jaiaj ^ 

'b^i^.j bjb3 lx_) Lk J>q^ Jj l^Jjl ^C- A^dli]! dliUflUll 4 j 3L^. jd Aj^)dJl pr-L.^V 1 olA 

<Lu*j _lllj 1 _al .dll_jldij dJ_L ^ V- o l . > 1 jlajl dliill AjJJC. dLiljl ji d j-d j^jA Jl$ a ^.1 Lia 

Stethorus picipes ^^ jjI j! dwj OLLail djlids tddj'd^l! 

^ \r- Ada_add!! 4— t ft-k Jl AjjliiJ dlidl t t iu»j dl^sl d^-a <d jljjj dLujjl£^l! /jijjaLJI 

i\fetaseiu!us ^jj!—SVI b*l—a£ j £ —a id]—li j —4 Jc._c .^jjIaJI jLja^yi 

d—j!£ *1 ^ t a i d y 7 V/rart>c 77 z/.v pacific vs ^jjlSVl ^jlaj ^iil occicientalis 

a !l?k]i ^^ a s!!)U d jdw /^al jgj Lade. 4 A^lc. 4i*^aJj .4diaj j! Ajjldll ,^_la^y \ 

2 _y iaa j •j j. ftill d ql^J A_Lad-ajl L—lLuiiVl ^ t > La Llltc. Ajli 

L-«ajj^a—=kj dj^pal! dVi A-JLjl 3 A.pt-jJdl c-llc-Vl dj\£ IjJ l ua Ijldii di!jlll 

^ Ij-ft> J—^iL^'dx ^3 1 Jj2 Aadw-aJ! Ajj^nUl frllC-V: 4 t '*Y\ ^ 1 ]! ^Lj^d]l dl ^ddi *Ud]'o 

lad_ >1 $dll a _^SLi]! jU. d! dliVi ^ ^ A u^y! 


—*j j— jsi 


<> fu ^le.yi ojl^pJ! A^-j2 jA A^j^Lail VjLniLijl dl y*. 

—: &Ldl SJ Jj -T 


-S jjf* La^_a Idb *i5j 4 ^11 ^^3 jJa^pi -A_Ld 


^s—o A-JjIjj ‘a}\j± diJcwj a a!l Sja iJHail ^J.iXuj ^ \ 9 . A. \x i ^L>jl f.l.lE.^r'l ^ya ^1^71 ^d^j] 

'j—.A-1^.L^,J)]l v—ij)> dl ^Uaj ^Lul j! ^l^ddLl dl^ud-L Aj^paili d'djAajI 

d J ^ 1 —^ ^ ^ ^duV l c-jLaII j ^ja1\ A^-3l£-J Verficilliurn lecanii j4=dl AJc.li *dLj 

j li—^ ^ aJlxJI ^-ie. frUL>U yj Sjlj^Jl d 1 ^ j j l^iun j 

oj—^3 £_a LijLl ^JaSfl £-a d^-all JjLal! jl )\C^j \ ^ ii.1 



jji CjLLikJ^ ^,\VuJ 


(Jjj^u ^1*9 . lAj^oII 4 Uriii vJajla 34-jli ^_Ail jl ^XJjlj-ji ^j.a‘uS.) Si ^iill 

4%^ .-O jlSJI jUw*i! yJc MonelUa cary’ella jA! dijAl 4-ud jl a=l j t JllAl 

j—-ao]! ajja Jvli. A \ ttl ill oiiA jc. L&JuCj 4%° *~i& ^J 1 jl. 1 ^ -''' l ■ j^i 

^4^»1 (Ja^l^AI £-« Ur>;l flooding j-tAl (_U*Sljj jis .l.ia j^ t _ s -ic.f ^ yj..i^ Jj A Ai . u 
clj—iVl IA jl ia.j (jli i Delia antique A-^yiil 3 jLj "*^aK.» ^ ljjLuVI IA (J-aViA .l^jlal 

■Aleochara bilineata jN 

- : Jjinl % /i'I LIL SJi — f 

jl J_iLa 4_ilida jU^aaJ! Axj (Jj'-aAAl /ya JjAnJl Uli jy^ (jAiJill ^lu 

ijjSj V .aa (jJojlJI jfii L 'iajli (j/iVil IA A tdiVAJl A'~ >1 < ^ .jjAl 

ljl.i*J_A 4_j jifl ^.la.u Ailliil sjlitAl l^-jl -Ji\a <—aAA <jl IjliJl AA j^ ^.alijli 

J_alxill j^5L A diVAJl (__)'«*>«i ^ <jl djUjAl d ^ jt a\\ I^JLqjLL^jI ojIc-V 

(Joj-LAi ^\a 3 • J;‘ *al^ aII liilj diliV cIac-VI ^^ic* H 4 -^Ia sAjli lIjIa LilfiJl &AA 

Oligonychus o^jJ *—£VI j—ii*) A mb lyse ins seyphus ^ j "^a\ \ L yyJS^\ ^1%a 4 JliUli 

-j—£i t IjLflJl Sy a ^ual^jll Lo I jj v 1 *^ 1 $ $. Lltiall © ^ Ml UJ/Y/feW.V /.V 

i _jJ — J j oSLoil IjlA 4.oQ*-<i Aj J)J > fi ya 4_La r_aj.iU V ^\ ^l \} LjlLlll &AA ^^1 

J'jj’ JaL_laj C-iLiLa-la Jj-a ^ .4jJlSll 4X-^^il I &a 1 ac -1 aIa^jj > t j 

^ 4 jl djU j Jl A 3 j . (Jjt *\\ Iaa lIiI al^ ^ Pyvillci perpu sill a ^. n n^ll 

cIjLjjTiialq jj) ujoliiia]! UJ^ »aa 

. Parachrysocharis ja vensis J^=^' tilt Inijl 1 4_aV l elh 

t 5 _jc. ^jll JjiaJt ^a jjSfl Jia ^>. Jiaa. jl Aa.j ijj ^ 1 ^ 

] aL^ 3__^JI A*J 4j‘a ^il CjULJ' ^ 1 a Jalk^Jl l *■>> i l Aik j . jjVl <dliV ^j.iU 
.Pieris rapae ^ ur^* Cotesia rubecuta 

s - - ii ^ZkjUaJl *> Adi ^Ic. a A^i ^ 0 *^ 3 ^ CjIa y j\ £U jLaJill dj^)LlSj ^jl LiJajI 

^Cryptoblabes gniediella 4 jL ki —ail SjA —ill 4 —^1 ji dj ULila] ^Vl aLa^JI 

CjI j.ikA>_ 11 ^_9 4jLc.L>. aaiVI 4_ 1 ^ 1 ^ AJ ^kjUJI j^-l^ i^dlA 4 jaU-oa9J 4_ia* 1 l^i Cli^wal 

Phanerotoma ocularis , Diaclegina sp., Brachymeria aegyptiacus ^L L aJa l l jl Aa,j .S ja^VI 

1 i-L LaA, kij ^iwjl a 11 4 jjAjJl —Sill jl CjIajJloII filli 3 ^.Ia lArk. ftjjjS a j |i-aj A ^.1 jjj 



4j>4_^91 <LajI 


i-IUhaI! ^Jjl^k es^ frVjJaftl! *illjl£ j l^_Ltt 4_)^)Aj>]\ CIl^Sj]! l^Uj 03^ 

a!a*J U y 4-aJ)VUl iSi\ \\)i U\\ uilij a!a*J j4-£ * L ^ (jAaLnS 

oIa] l^j &AA J!La ^jl jX_ij^>11 ^9 ^aiII ^xi-uj^ ^9 49 VI Alii) 

^ ><~- Jal__i%Jl Cj^ A - 4. i» ) i Wll plAcS/l ^ ?t-ojjjJ J^A n i oLlai-o ^9 

_=k A ^ -q-^ 0“^ 6 dllj A*_ij ^lluull ^3 l ^ Ul Ah Ajlxji ^Js± 4j»j iWII c,1ac«V1 

. ^jJalil ( aajl i jja (jvnlVlN 4j^>A^1I dj^IiSJl 


\_$J (j jSu 4_lC.]^jJ>Jl s-1]I.J,Ia3>J| <JjQ ^UrfSll^Jl dlUli-fl oJaJ J ^JxaVl oAA J—Aaja 

*jl LojIa ^jJa^iij V J L- 12 VJJ t4j» jilall e-lAC-V^ ^lc -kli:kil ^ Lj^it-a I Lajl i jAaxJ ^ 

^1 ; ^ lA»j jtl*-a]i iJj-cS/l f.!^)^Vl o^j^AxiLl jA Ijliij fjpgjl i11 Aj-a <■ fljlrVn 

J-d ^C- (jit- diUlka £4 ^J-Q'JtHl dll^ijlj :^_Aajj 4aL*a_* eJjLaJlj c-l^kV^ lAA AAujIiojJ 

. Jjx ^maII 4_ia£j ALjLuJI ^Aal^J j 4-ix ijiall l^jl AC-lj CaliVl ^ oAC- 

Crop pattern AjdIjjI) ^iaj - —a. 

l;u*i \ A^j.Yuii_« 4-ijl-u (J^ 3^ d ^- 0 4-4iVu.ua 11 

^ ^>kV C>° 4 jJj^] 1 JlU^a^./JI Lol jy^iKJl l^jlAclj dAAVI ^iALa^J 

^jj-J Jj-i> \ 51 »‘ll ^ 3^^ A? ^ UJ^J l-rt-L)*^ 4 V^ C> J * ^ 

^ hi ^*1_ilj (j£LaJ 4j\i idjliVl ^j-a (Jjiiillj ; . \y <■ fl ^ J J/uull AAC 

JjIa—j \ i>ul i^LjdJ .ALlliVl >?**! ^Ac.j 4 frlAC.S/^ Jjl^L^JI 

jl i4j» ; ii]^iH c.Iac.S 1 4 li> J oAjA^kJI tL-alr-ljJ>U ^)j^iJ\ j ^jSxaJl ,/jlinu^nVI L Q ^ 'v ^ 
C-lAcVi ^Al .^^k. c^a! ^tii-vJ ^tl ^yA all o A 4 J JjS 'i-«jjjj ■ ^Jj > ^^9 LA^jLSjj I^jLi^. ^ia-AL 

♦ 4 In^klo 45VI AlAxJ ^ cIac^/ 1 oAA xAj \<ft‘n^ UJ ^ 1 t4^ j »liH 

^jS^aa 49^U ^OajLlvijV Ll 4jLi^ia_} «A!jlc.I^jJ ^1 l ^%\ AjL 9 4 ix i il-t\t ^.IacVI l Laajlj 

oaUj—O lAtajl 4 j!^j killiAj •.L 3 -A 4 J w. i>j AjAjc^j CjliVL' Q J$+* J] J 

“ 1 ^ j l^Jf.li£kj 4ax±iiall ^IacVI ^j-% A‘m _^9 dAA ^_ya 

. A^.1 ^]1 Jjj-a^-aJl ^Uaj “ ^ 

.JiaJl Jj^ij J j ,/ 1 -Wi JiSI <c1 jj -V 

, ^ 1. ^ 1 ^ a\ ) ^jjj 4 jw 11 \-i\\ c 1aC-V 1 ^L^AiL — V 



JIaa ljLjijjAaIIj CiLLikJI ^lim' 1 

monocrop pattern 4 pI jj ^Inj - > 


• el—lAc. j-j-UnI £3 ^aII ^jAj ^-3 *»1IjaIIj ^Lfljllj Ajfrll Jag ^LaaII |J-iA«al. rk .A]l ^»jAj 

A 4*1 A oAaJjA* ^-1 aJ3J ( ^j11j 4_i*_uU C.l^C.'^l a] 1 ^Aillj J)SL±<4$\ lAA ^..A.^iil 

^iVL? Vjl jaxui:'i aAjArk jj^j A^^. j £9 jj 1 AilljA j^£j L^jj- Aaj 4j^ J^^il ^3 

lIi 2 jll L)— 0 —^ ] ^j ^ J> jl _fr^l <L^3 wLo]I JL^a ^jaw^ll cAA .4 j» j >^-»\l I^jIaC-L) 

^U—iiculail pi A cVl L$a 3 j i.Wj La liilc* ^aII £jLjaJl 

^ylj vJliliiV I &AA a!a*j (ji^a'Ni t^£' &^pts jjc* ^c-^L-ajj aA'/I jl ji&J j^> ^Ju ^la S ji3 ^u ^ 'a^p^lllo 
Ajj*. ^ £.uVi 4^3 ALa 1I ‘J^kt. £.y±Mj j .o^^i&ll J^A-na-ail Aikl jj o^jjA J *JiA ,_£ ^imxi 

Jj_i-saLa^d! '_£j jj>u!l L^ltO ‘Uj'laa ^_a^o^ii A \i$J j j£-oJ <A j^JI Ji^aLk-JI aAA JLo 

j_jJA A _aIa}) ^Lu’, (j^Lik. j^ iillij 4-iJt-i.Jn'l pi Ac. VI 4jlc*li ^yi jijj imJ ^ 9 A AiVli.iAll 

jjVI ij—J-a ( Jjv^U Jl ^jAaju ^y3 *<^3lfLa]l j* lAA jjjjajjj 'jjJ U .ii I I ;_)JJ jl 4Juul! 

ixa jl! :\a a^)Jj£ ArkLfciLA ^jo i -n ~ki Cilia. a^jftUi; aII £3Ij-p] 1 >—fl j y*a jlljJJ jl jS-'aJI s *g 

Jy-a- -k a!\ J) ■** - ■' Ajkl ^jj ^TLAiuiJ Uuj AAj-J Ajcl J^li k^jljj^l jj-O A:' 1C ' ‘^■ l| A_icl v ' jjl 

JjJAjj ?t AjuiJ LA>2 -jjC-I JM ^ &AA J ilAA jj>i jj^VI J t^btil ^Lull 

A w^iUl plAC-Vi V. jj) t—8j^>iall oAA ,jLa j ^ylc- lIiLuII uu jl ^ jsi 

<Ajl ^1^)3^! L5 ^ A—_AjAall j^A f IaC-VI oAA Jilllj (jl j£-«J tO^>AJxAA ^ ° jjlijU 

»a^)j.iii.iA vjliVu ^ L^JC-i^j j jj ji3 A j '.v il 

P l A cbu j \ia!I A Skljlllj ^ a in") <Jj^JI Ljlpljjll ^y3 (^j-ci^all jiirjjj ji j^-AJ 

^ J \ aj 3 ji-Vn jl j^oJ Cy*^ 4 ^w3L^aJI jl A^k « Aa3 .AjjAjJI CjIcI j jll ^y3 A )»lilall 

3*-ra- 2 pi-Jul Ajic JjJaJ-all jjil! ^ Q n > I "l j -■ )A>' , \ plllijl' ^y3 I )£±a wJ^LkJl w * ^>3JLJ AjC- J j 

j_tt]l aI^I jl l^-llc ^^JjJLaII aI ji'^1 aAA j )A I djlaLiiail ^.ihuA .pllliiil 

-' ^ j A3j .^jj^)] 1 C^jl 1 >^.Lia 4x*j^) jtj' a ^) jL%a] 1 ^—i j.rkll ^Jl .1^.1 jj]l I Ail ^}]\ 

^—^11 Llll jljiinll I jAi-<aA j\>^ jV ®j^ LG ^ 0^ l)£ 3^ % ^ ^ x -' jj jl 

Clilc i jjll i ?r 

^1 o^Sj-o Cjl JjC- ^-3 ^ jj ^J?a 11 Allilll (J1 a (_J^pkl (3^a3k-ia ^a ijlLaj^il a.A4 rjjjiali j^-J 
jlLj— ill | ^i_J jl jlAJ .<jJ^p.1 ^i ^ a <L^aJ ^ jjy ^3j' L>^ 

_Sj 4_C«lj3^^ ^^ jj^-ull j& 4 jjA^.!1 Llilcljj]! ^y3 AjjLulall piAC^J 




jl 4x311*11 


3 _o 5_ CjI _djjji l ‘‘' ,'j^j ♦ CjIc- 1 ^ 3 ^ cJ^ 4 jijit-»V ^I^Vl ^jl^^^ 3 i 

^_ jl\ JxJjAall L^jI JlC I j\ djlAl tf,ljjjj <JLil^)tM-^ll 4c. Cjjl J) Lal£ 4 aJJa} 1 djlcl_j^]l 

, CjIcAj^ JbC.1^4 JxtjJ ^j-o tjjJajJ i“) e^p.Hall dllcAj^ ^ya (Jiajj 

jjJ—JS 4oJ_jJxAl vAjl_ 1 _aLoj jfluAl J Ja9 Jj-l-oX>A 1 j! 1^43 CjVLxAI 

a^oi] o^jxIj ^ h ■ jl vAj^xJIj <Jj)» «->-* .o\) IjUj 

i jjj-<a3 vJjSj ^3 bjc^Ji J^lxJI jL.^ark Lajjc . 4 jjJxP CjIc-Ij^JI ^^3 \fl lit jJj 4jjJaJ) tfAjC-Vl 
1 IajIj_ju tf-LLVI (JjL-jj {ja LjLu ,»^pj (J^waanaJI ^C. AJaJlJl Ajijitnll tf.ljC.V 1 3 ^ 

^ All jL-sx—xAl 3 ^ LiA j . jl l^Ajl jC ^unS i l iw^j djj-aj J9 o jxflll lA^)AaaJaj 

JoJ—uj ^ Icj .4J1 jjlall tfAjcVl ^^Ac Aa3lxJ {jl o J)J* > n Cljljxj Jl J^ixJl ^uuVV) a*.*i 

* 1 —LV 1 JcLiu ^ jU^aJl ^^>Jl J^x strip harvest ^^-xA'^AAl (jAxAl jla L^aJ JIUI 

• £yg/w , 3 * Hyper a posiica a^j^j 3 -Al CjLliiAa jjaLax ^Ac 

^ 11 ‘^-ijk £j ^jl ^V ^lia.]l ^j3auA\ ^Ac La Jjx-slxJ JlA$\ ^lAVi’J ^jls tJjAll 4*-£aVi_x 

A c -J 1 iI^.Ll*j— a\\ ^jj j iJjIALl-j—* il -^-•-W**A 4_igjil^ll l^jljclj AiV'tj jk ^ix.<all jjc (JjSl jjil 

f.1j_C-Vi A U »A ji A ^aJ| ujI _jljjll ( ^lx3 ^jjiajj ^ajJaj ^-3 J 1 

. 4.m.n.m 


JIjLxL 


Intercropping (JjaaAU!) AiiijlaJi 5^1 jjll ^Uaj -Y 

oil j ^i^\l ^jJajjli £ ^J] J^.1 jll Jjju-sxxJI 4c.ijj 4_pujl_)!lijjJ ^-aIij 

i—cVl iA>9 j 4 ■■ .L ‘i 3 I IgAil^c-l j clJiVl J£lj Ijj^ 4c jJvUjI 


a u 

sJlll-JJ-C jl ^j) ll^jljjjlj L j-<U-b QA ii. flJ^J Jc^jLxa]! ^3 jK ^Joll Cj'upji jlujl 

. A —jjijjJail tf. 11 . r>V 1 9 J >u —j i w ) : ix ^Ls> ..< A l ^3 l^-jl fl n**il x J L jJa ^j]l 

1 J 4Cli_Jjil ^—3j JbJl L paj ^ Jj£l ji 4c''JJ In lj^_} J ^x^IaIi j 

• (l -> r~i\ \\ ^j-Ja_ *_j ^3 AJjLiLa /j^L' J3 ^ . 4 L^->a A-a ^3 4ij^p«o j) LaLftj l^ >o»_) ,<_-a A 1-»V^ ^ 

^ retention L^jUjj—*jjJ j tA—sV! jIjc.' Jalij LaA ^UkJl ija ^ L jjj-bli (3^=^ Ij ^pjjAL 
^IkJ' !ja JjaI 3.. ia ^ > j»JC j\ 3^-i ♦ 1 flA jllaij 4jw jlinll c-'. JC.V1 Jjcl ^ tji^xjl 

4-k^ljJ . A_ia uJ ali 4 j*iiiV (Jj*xvll ^lc j t A CjliVi 

LS —a 1—pjUjj CH\ — zA\ /p %°*i ^ <3VI j1a*A (^wxix. ^JJ j:j! J3 Aj Ax.j 'iJA J 

CIiojjJ 3 ^^ CjV^-xAI . 3 ^ %Y A ^3 jjjIj JJ jJx f JC*j LliV^aJi Jp % ' ^ 



4 v^KaII Jlx* JjL*jALaII j diULikll lxl .^1 


Jj—a. i_ 54 _Jjj J .CjljjubJI oa* l. m j-gjj Iju .leaf feeders JIjjV' 

lIjVI— x ^ ^ JjjaII <jllc. <Luaj djjAx Axj 4 Aaau-Joll elAcSfl (jic- ^Llaill lAA jjjjlj 

A3j jjjllxil ^^9 jJjL S i lx j ^jjSllx JjjjoII qa A \a 4-iuJj 4_1 Lx ^ V ^ja 

ciAcYi £y* generalists 5-aUI gd jiVi tail jjSi UJ& <1 x1a!1aII Acljjll ^Uaj <jl £jl9l 
^A —11 a\ \ ^ Jj-Iaal c-Ia! l$i (JjSj cr^^J specialists 1 $-!* {j-o JjSl A u . nid i 

(j a A — c, JA+A J—S j — SI j t^^Lcju ^jSaj ^Ic. ^QaJ AxjJ V Ia$Jj *1 j 'L.aJj 9 jl 1 ^-IjIaj 

JjAx ^ AjSU ^Uoill lift <jl jl La^ AjAxll Ajlydl 4 -mJl s_ijjiall Cj-vj ^aolij jjl AjY Ju^ala^Ji 

. 4 -iaaiLJI l^jlAclj l$jlil j Jj-waL^-Jl 

-~: Jj^lvdi qjj <*#U\ flX'Vl ^jJali -f 

jl 4 j_iSI jl <J_llc> ^_ic. ^lilxLa (Jlwd 't-dl AjAc- <_g-3 Ajjuiiloll elAC-S/1 Axl^JJ 

La J j»*ox <a AjjuiaIJI cJAC-YI v> fcaj jjS-aj 4lLiVL^JI oAA Jjjs * j^£l J A^*uj9 ^-Ic- 4_jAjJla 

4 Jl_lidl Joj —us ^Ll9 ♦ A \* ajJall c^Achd jAwn^S (J.AAJ <s 4 ^r. ji j^o Ijjj9 AjCtIjJ^j 

^—jII jJ jj— 1SJ1 cLo—Alx i>sm] fU j^Ji&A jAj) Coleomegilla maculatci >j! J a^-j 

r-Lilli (j-^li L-AxILq o^jLII ^^9 L*Aajl A-xi^L ^^ilal Iv.li s ^>sSj 

LAsl— jl -- .^>JaUaill ^^3 ^wjoiAll ILa oc-liSj Axi jfi (_£ j \■ .i a Aijy *>m j 

_ x-a aL^i x Ala9 ^J-aUli djlc-ijJ)! 1 lALialll J j > rixn j j ^ya SjjjSi oJjls 

IaaI A C.I 5 a 1 J j L5 Ij ‘Aji-C'i jJ) lAAljaa-il ^ya o^uS AlAC-i Aliilll 

£X_Au— j AjLiaSI lAjl^ilj ^j ^ n (jl LaS .l^A^'LlSj 

■W1 djjLxAJi Jjixlljj JjiaJI iAIIij AjAjJali f. i AC.V i J^Lajj ^^Ic. 


Manipulation of non-crop vegetation jjc- AjjJaSJl gIjaIH ^a JaUjII-j 

r-' [ L**S _x-ali ^jj J sJjjlS fri jjot 4<J4jjuJaxli dll^aiii ^jl 

^_9 jJj>^-> "k *11 djl_sl 4 lynl^ll plAc^fi 4_Jcli ^3 4AJ ojjlau® ji tground cover ^-Aaji 

-1 ^ i a 

-»Jj^aU. A\ frliidl ^^ic- Ajij Jail uajjtull ^ 

^ A^a ^C- jS/i g. 1 jjJox.ll Cjlx_lx*-i-<Ji /^a IAjjC. ji ^j*ni S^W j ut -i 

A j» gljc-Vl \ ,g» ja (J-aL«j]i C5^ Aaljj-«ox-<ill J4C- AjjjJaxJl Cjij4uli JjLijjiLlJ 


jalftrkll JjiaJI ^3 lllcLj ^\ ^jl > <oljj ^ 

Eleocharis sp. ^—*11 ejj9 ^ djUj £• jjj Jl!LJl Jiu^ ♦ jil ^uuUl etjcVt jit 
^—* ^Uaj —i J^iL j*j Tetrastichus schoenobii J^iioil (jit iUaii paddies jjS/l JjLL« ji 
'—>\—jj (jit Scirpophaga sp. ojjiaJl 1>J 4ji L£ Tryporyza incertulas jjV' ^ jit 

j.1L-a oSk 4j 1 j ^Jj. v->->. J' ^ya t fll‘i ^_l=kJ 13 t4 }■ Jilnll c 11CV 1 \\ A lmillj . ^jLall d J j9 

^_lc- 4_lLaVl ijA .AjumJi jZ - y jljj LaJut ^ln-l JjIiI-jljj £ l_a_i]l ^Ji_nlajl jAxJl ^jllc 

(j-ijjlSVl 4*1 (j* J£ <jr^ ^wWyse/ws andersoni jULJl elk 


u*jVi J 4_j^UI dijjjS Lq Ijj cover crops Au 4 ikx'ill a-i-Lj 

Lja— j| jjl (jSLaJ .4 jUn ill 4j^ia^)ll 4_a.jl £3jj <=wjJ ^ 

vjjlj _ jjJl ^jlj vjjlclj^llj Carahidae 4djlc i~\ <_jLo 4.u.,^r> jS/1 eijLui^iiAl] 

d^LaJsuii^Il alA ^jJc. ^Ac- L£ 1 /j-q 

^ya t^Ic-LS 4jjj^iaJ ^Laa-o 4 ^.i (Jlj-all ^Jj.1 >n ^1»_3 . c-l^)JaaJI 

'—jI— c-1 jjl! j tCarabidae 4 j _'i-vll J_JLa^ 4j_JajS/1 s'*A jIixj 

Jljjl—iL .UjI^ju JIi9 Delia brassicae JJ^ ^l>^(S laphylinidae 

i Jj * ^ d>A 4-i«-i.iia]l c-i-lc-V^ ^ ^ 4»i*JajVl ^ ' Ur-N 1 1 JlVi ^iilj 

ls -1c- j ^>“4 cs^ ^ oVta-ll ^ ^ 

ol—^ j—t j —iqI^ '■—il jljQ 1*>11 (_jc. 4 ^qLjiJ 1 l * \-\ J.V.1 

^jua Li ^Jj 4jJjpa 4-jjia^ll ^9 v _Jik-aLa^<dl 4-wi9lx<i lj-Iaj] 4jjJa^jVt *■*' A -v 

IjAaJll l^iC-1 j J) 4ilii^ jLij^Jj 4jlj I jj j t(Jj> ^-v a]1 

t A > j lii . (j-Jl j > it 11 4-iAJjia]l t- 1H- V ! > ^9 4^jJa^S/^ 4-ilacVl ^Aa-i—kU Lq U'x. 

(_>jjji — SVI >j Partonychus ulnri jJjjV' ji <JIUI jit 

jit £jj_>]I Jiljl ji ^ jjLJI v!jU^*j e^.1 jli Jaii ja A mb lyse ins fallaci.i jjjji<JI 

A^Vl J) 4 ^1 1 dj ^ f \ X- 4 *^91^0 J^j! ^jl J)| .flll j) 8"k ^9 . 4jjf 1 ^-N- ^ 

£ jj —J ^4—51 Agerafum conyzoides djl—JU* j—^Lj JjJj Pananychits citri 

^jjl — SiU lg-11 — C Jfi»^ Cj'uili llA u jl jl jpcJl -la^Lo, ^jjj f 1 . - 0. ^ U . „ 

Jij Aj^JajVI g.1 jjj JlA ^Jj 4jLjaVlj .AftlblvSeiHS Sp. 


Jla -4 ^ AjjxaaJl CjLL&M ^ w H ,, J 


.4 ^LkJI (JjbLLall ‘^lujLLq jj£ 1 jlaj-all (^JjOkJ Lo-o A_iXwiil1 4jjiajil AjkjA ja ,*_9jij 

f—-■>*51 Jji ^ Tetranychus urticae dj^JbJl 4 jaa* 1I djliliili dobjl i^Ua j* 
l^£ jj ja V^j Kj'c/a awgiw/7yr.>//Y; OluiL? £ jl j-JI oAA A-iaJsjI die. jj LaAic r >dll £ jl j* 
i_g jj .1 a Jl j^dl aIaju ja £-jljJ AxJajVI 4 jlnf-Vl d,ilh A9j 1.14 .4n.ljj jjA AjjLC- 

, jl %dV 1 (_)a*-g ja dills diSjll ^jaii ( J \ g V£i 4 jnJI ^9 Ia^. ^ 

jx) dA^.i jlail jail ty% ll ^AikJ . A-lX-uiaJl ^IjC-Vl .J^ Ldajl jalLa2k]| jl Jl jl j£al 

1—a9 j 4-*ilj jj —£j jl j ^aj la£ t-4 u lajl 4_ilaC.l£ 4^lill £-jlja Jc* jl jiwal^ail 

a <ba_aLiall jjaaj t Lgj ^irau^Jl 4axiiia]| jAC^I J i^dlJoJI ^ jj jaail 

d_il_ja jiiall Ai i 4_ka3Liail a q A-iuijl 11 jyi jj! A -s. j . j£_i_Ll < nyi3 p jlja *^ili]i 

jUl L_u-a 9 jL^J Solenopsis invicta j-^VI JIj^jI J-d 4 ^aU. a-L-aij 

^—aVL 5 -jI— ^Vl (^5 jibi—o JiLL —aJI di*i j Sik ttilli ja <ja£*Jl Jc. .Diatraea sac char a Us 
4_ud dul£ .%T» Ja*_*j J^wa^-aii juaii. L^l i 5 ^ b-° dJ j* ' * Jl j^* Mythimna separata 
j —a La£j .(jiuLiaJI /)-o iJliJl ^ Apanteles ruflcrus JiLllI 

frlj a.1 y_j—iiajjj J £—Jj-a ^j__A ^ (jijLu^Jl I ^3 JIaJI 

/^a i e^-v> u-%,11 JlJA.j J I Umj j ./J^l-SlXaII £-a oJl^. 1 o^jlill ^-l>a i-llljLu^V^ 

^xi l 4^Tk.'i Ljajl (jli jjjll A_uiajVl AjJac-Vl 


Resources adjacent to crop 5 jjU-aJI j^Lusa]^ -T 

jjL.yi.aj IajIj^qL J j-^ dlliV A^l_uiall frljcVl (J Jj.yi^a\l o j jL^a! 1 dlljUjji JllSU 
J j jtj Ai dil_jLill *A^-S 'u-bjl *^Liiii jU JV^ jLi 4_uljc. 

J_ JLH A _jjl jAiA jSl! Jjlx-a_aiL f j-JI JaA A iL ,-n^a 

ji iJljl ujjLdl jim) j q^s A iL ^aLa jjUuxll oL^ j) l wijl likaxll o j Alii 

_Aj-lil jl_AjVl LlliS .^jllll J Cljlii L-lall JjLLim Jjl 

-3 j ^ 11 jl —&, j)l\ oA— tk oj3j ^ W V1 djLiLic j-o j-iaau J-oljS 4- 1 t aJ ji 

J_)-a ^jIjLjJ J^LJl l)j^ jl A^i j i Jloall Jaxw .diVLaJI O ^a’^ 1 CjLjJLia^; 

- '>~>-13 A-jl i.ilVill act—afiil J ^A_jAC-VI wjLLiC-Vlj 

w_l__ijJ jljji L 1 laj jl I jjjjiJlS ^ 9 i_i—ixil ^jlj) Q ^ .A_ji >i jVI 


A i -v ^|*4 -v a l aU __- 

Jaii ijiA jI^c-L ia.1 jjj i_jill An a gras epos JLLj Erythroneura elegcm/tila 

jj j—a3 riparian »L»1I <j jL.- 4 l —sli^a ^1 -jL.L^(JI ^ £ jl 

j a (_JJ aj i jJL —a. La—J i_J jJI CjtnJI IjlA ^jlj .RtlbuS Spp. ti ^IjlLl l djLjLj 

AjLj i Ji3 lift “Ulc. ^j-aAuu JjL£ ^Aill Dikrella californica ^3 ijjt jjV' LjlLU»j 

^jc. 4 a11ji 3 J£1 ^Liij^JaJ 1 li*Jl £^JJ)a J J jl JaLlaj (jjfll'i JJ 33 j 13A J. J 1 

lIiIu <r^ J TwjV I *3A > L-l 'm Jl S^jjJa J Q* <—Acl j j Jjja 

.(J.. JUI b—jJ <_$ jj—* 1 JU£ LJaji ^giil Edwardsiana prunicola J jjVl bjLLUnj j* 
V <_^3 31 3_j__oVl <iUUl J j jl -WUnJ ^ja J£1 .^cljJ! JjUUI J J jl -JlJaj < . . n% u nj 

(. flla^ ^ Ip. /iJL Jill j A \ft. Jl /jJal jaII ijf- 9 \)» J J yd'z 1 i^ULaII dlljljj ^Jc 1 Q ^ ll t|~* ip- ^ n 'l 

W W». 10 I -11 ^ a Will CjV 3*-« 1 1 lxSU J La 3ic Li£ J ^3 till 3 ] JIaa ^*LWj 3^ j . |4_uUl ^g jLxJi 

J—* 4—^ J— jljc. Jj—*S Jll Rubus spp. j Rosa spp. <4 jJ1 Cj\jLu 31 Ac. I jj 3ic j'jjVl 

■ l_ uall £jl Ja jl^>J Jaiill JijQ W1 (jljjVl LliUaUaj 

ApOjjla!!jjC djlill ij* <Uiu-Jail ^1 jp 5U refuges ^gjLaJl - f 

j 4 i^nJall A_La11a j jC. C_ll^p3 N ^1 jj^ ^Will 3 j3C- ^3 

^_ic. -lal—i^Jl (.. iliiiij . 3^1 jj lIiIjjB jl ^h-ujI ja jl ^_jua^ 'ill cliill Ljl_>ia 

.l^JaLui—j ^ _4 iJjl^jjiJl kiilj ^3 Iaj ^Ul (Jl^A 3 l A -1^.1 Ji Jj Am Jail cl 3c VI 

Vi Joa 4(J^A3l^a11 Ijlib ^ ic (JjA^.11 ^3 p-uj1^a]1 l311j A jaj^lill $.l3cVl .Jja ^aaJ 

^ ^1^ — iV' i_pA oLl^ ^1 Q ‘^-11 IaIa 31^a] 1 a3A JllA o^jljj 5 v _>a'-JLiil /jli wlaVl-^Jl 

A —jjaaIi —LC ^a»ojl ^a31 *3*4 AaIJI A j_iW ll cl^C-S^l ^.t^wn dlV^ .A la^iWjl ^.l-lcVl 

^gi di —j! A 3^*a ^1 j —!>V 1 s3A Ja3 ^-aJI llij ^Jji^i-^aJI J^lWj ^ jUL 

all'll A..imll dA y\ V^V 1 4^1 j3 j^qV 1 - ilWij . di\ Jill ^11j AjxJall ^l^cSfl *3A L_kjJall 

l ojjI^aII i i j Jill i —fl ) I V> -Jaj t C-ilivl ii~vV 1 *3A A-J*a t^l jjV' 

Jj ju ^ ic .4—-iji.-iiln.ll cl3cVI (_ja ^1 jVl ailjj Itj-jI] J-W 3l3cl 

lIjLujJjJa Aj 3 ^xJaAJ Li*-^3a IjI^A IjA (J^*-^^a11 o J J ^ A JuLulzfcJl-J JIsIla Acl '^J i J’JaII 
l 1)1 3* Acl jj Wjajl . Jljkil ^aj^aII ^3 'u43l3*J oiLjj ( Jj (^g3l 'ao ^_g J>ljl ^Jwjl S J^ JVLiJl 
cLbUl &J3 ^AjJaAil Aj^jIja ^gjLa 11& Liil Jx*il ^3 ^ jpJl p jl Ja J ^sl^ll jl^ * a\ ^LJj 

.^-ijjl (J* sift JVUi. ^ J Jill cilj 1 fl it li fi i J ^^ ill Iaa A x>j JlAjl '_iSi-Jill A \. ..‘ll \ 




jjjj'i 4 JIa-4 ^ tliL-MjiLfci) J CiULilall p\ 1-^Ia^) 

Providing food or shelter jjU! jl *\i*Jl jI-LaI - —A 


c-1.1_iJI j_j-a ijjJjililj 4 J»Jllall djj/l^JI <_^asLJ ^9 

Jl _y ^—I Au^Jajj/l \ (Jjljj ^j-A j^iLaJi l^A jl (JjI ^xJI jl 

A-La_ioil itfLut jjL^auill oJA (jjl ^9 <—iTi'XJ <j£J ; jjl > ^a\I oJA ^jlaxj ^Jj Ljajl <._a.l^ ) 

(jl l_ 1—jkj i_— iai)!\ IjA 1 •)\)j . c-l^jwvkll (^JalLall jj ^kj jl Lp* (_>^J £-jl^)-<dl 

l j l Y) l, jajll_£j ^ LaJ AijU CjjkG \,a.um‘) A > j j JL»-aa 11 diij fj jfij 

. \ g \\\ *r- j j^ill 

f,A _»UJ1 ^l!iiV Olj^iA^ j^)SJ1 AjxjiUII el.ic.VI ^ JWjj AjjI^lII joL^a^dl v^IIj <jaj 

A.kki ^ja <Jjl^-liA ^Jc <J jii a-i-yII tAjculall .^9 .^IojVIj j-*iJ di iLijjj^iIIj 

A _jjLuII ^1j_J1j jlftjVI (3^0 Cy*J •kWVl A^jUiiLa <Jjl 1 A jLu»ll jj-Aj i JjlxJl jl 

ij a j—A^<Jl (jiuLi aJlj A —J^ill djl_jl_uil jIa jl 0 

oJ—_i^ j.iL»-<a_ a l—(J^x-a— ^a\\ (Jj ^ y Ja—^Vl ^Ij^JI j Aa^Ja^jV^ AjI-it,V \ j tj a\\ 

Jl_ j^]1 J ±±x*i LS i»-9 tLc-Lu-o J Aj31£ j jl uiol oJA 'woAac. . C_il J^-iA 

Liptinotarsa jj—lSil c-lu:—ali. ^=u—i ^Ic, JiLlall Ec/ovum pit tiler i J^ 3 

j-JJ—Loll Oulu jiliu Lai jc- jjJl (j-A JjVI <■ ^aASI ^ decemlineoia 

|j—^ Mflrfili ^_y a oJA (JlLa cl i-k j . ^A-iL*ia W j ^ ^ ^Jj 

• u-V ^ jl 

jij ^ 11 /j— a ^ Liiil jl jl JLkiJl C^« Ajlujj^iII ^)^l yp* > 

Lia_jl tAjxiikll ftljc-Sf’l JaI^ reproduction jjliillj 

Chrvsoperla spp. ^ j}^' ^ i i ^ c - . Uc-Llwa l^jaLjal 

«-i—oil £—a Uajli-a hydrolyzed protein jjjj_>j JLuuxul JllLi. ^ jiaall a 

_C-i bel —jj ! b jjj<i%H j iJ-La*il JJtS itjUi j . J j 

4 ■ ijtlLJI L_lSli*Jl ^1 jjl ;J>UI 1 Jjaj CIjVA*^: ^j-a ^-lilli <_Jj;12>. CjJo .J-llilt ^jl_^-a 

all iaJJjl ^3j hi* .^LJl jyUl Jl Ja^3J ■IIjsSM ’■LlU) (j^a PhytOSeiidae Ajjlc- Jai 

_pj *—JlaJI all ja£JliLi TtlljAill Amblyseius hihisci ^jiiaJl jIjcI ieljj 




j-U3 (JLaxlad J . jp j',. ^ aS Tvplia latifollia iliLallLj a . <-il 11 rlilh 

I jj! (_>■&*-? Ai'uS ^ belj j] 4 ihaal 1 (Jj'oaj jll jai lie-' ) i si aliLull lj* 

.A.ualjji'yi ojljjl Liajl j iPhytoseiidae •Ujlx. 



j 3^^ jj-o ^jfLaj 14ywjnl«ill cl^C-bU ^ jla£ dL^Lua-a A 3,j'i ^jli i j H ' . S 

>■" _ujI . Lolj_ ^ 1_ft Jud >> j\ tAj^k. djL^Uji^ J-ac. jl (JjjL^alall vegetation 

_£ .4 jjl <lJ)1\ ^ a Pol is i is _£a!1 j^j 31 dliliS£ ojLj^ 4 ^jLg 

©jljJjj 3-*^ dl^i*i«^ 3j3il A-iSLlAm^Lj !^\-o 4 acLu^» < ** llrtV'u J 

•A^.u ->. 3-iC.l ^jUiSV 3^-*JaJJ Ac.^)li Totfij^a dlLuduj'l <3Jjl£ . L^^La ^2 jlSlAll 

^j 3 4. jt 'iQ^H ;_i£Lixll Jll-ici (jikil ij-* ^3^ ^ ^ 1 ^ ^ jji 3*31 >3ij J) 11 o^j) 

^ ^ dl j ).'^"v 3*3 A il ^S\ ja Aju^Iil 3^-^^ ^ ** ib**i3 j t Ajj^JI die. I j 3 ^ 

A_«^il] UP y^*S »r \ > A\ ^l-i-dJ 3° 3^-3 *^J ^ *Chrysoperla cornea 

. J jiill a^I£-3 LjjJU ^ 3^3^ 3^31 £ jljv» ^ l^b'-j*j &3 jJ 3 * 7> ? /o alba 

Safety <jUVl _ j 

3_£ j jl ila^ 4d3 A j*j i U\1 ^ic. Jali^Jl 3^ fj-a A^-SI^aII j.\W) 

Jbl dd >- > 3 ij 1 ai 4 jC. 1^)JJI jt Ajyjihll 3^3 >31 £J J JjiVi A^^jj dldij£j]l 

. dldxal) 3U^ > lij 3* 33^3^ A_i*j3aJi 3-^C-Vl 

Auj| jx!i uijLjIi,iLftH ^ic- AjWfl^W a^sISaII dblj^j jjjLS 

Effects of conservative biological control on trophic levels 

^—Ic. j 3££ i \v> A-ilatfl^li Aj^.^1 JAjII A^ilS^alj La I3lc- 

j_£jjA ii- aIIj t u 3I^ 3jVl ^jJjoi-ttll 3£^) Aju^)S?i A-Jjl^A-il CIjIj ^luu3l 3^ 

^— 1 c. 3'°3i— jj) ^ j'u>i 31 j ; (herbivores <■. \W lLlA£! j 3 ^*^ 9 ) 

4^Aj _aJI dll_iyojoi-aji J dll_jbflliH 3d (jjljll LT^ dljljiaJlj dl 

^jIA _kJl ^ jdu_ a!1 Aj^AjaII dLiljOaJlj Jdijj) ^ jdu-all J 

d^Lkluj j A3j l^ft <a3Luj jl Ajjkj-a dl^ijl3i 3 Ij 3ia 3^^ dl33i^^ 3^* 33 \j11 

. dljjdu3i 4^11: 3^1-J j_jJJ iA_iiLuj ji d ^.1 jp~u t^Lalft 


o • o 


Aaa j } jjJI A a \\ ,*i a \ \ Jli-4 Aj\ i ililwijjLaJlj uAjLiJail 



lljLjAu* a!\ J—S .!& JaI JjUj £3 Jirfi XJ jilJ ji AaJUlaj Ajflg ill 4 j'ljjt) J\ jj ^ 0 :1) ,JS^i 

( -j Ly aL.w ^SU - l^jLaj] ^>jjIj ^i jJpJu ^Uiill ^ ji - -* ■« ) aS j AjujVl Ajj'iiiJl 

•(* ' • • ‘ UJ^J Gurrr j j*) J} 

(JjSfi ^liUI :Vji 

^jjl_J dj|j iA _jIsILaJI A _A_a^I£^I 4 ic. jJjj-ali oljliii! (jj^J l-o l_illc> 

AIaIaII dlljUill Lo LJlc .A^l£dL) ^ o ^^Jc. ^).Si\aa y 

j^a-Vt T. subterraneum ij-° Trifolium repens ;_ksajV' fi** cJ- L<i 

a —:ail£^ll <jjl—Jjj 0 —s Vicia villosa JjJjII £_4^j ‘7~- incarnatum ^T. pretense 

^ Id lA j dl\jl_iiil ^11,! A Vi > J j 3 l * iy «l l A * /-X ^ji i-*l_i j\ t ^ ? A iU a-vl l A 3-s. 

JS_ Zi ^ ^ + ) <^_J A_lo o^lc CjUaJI j^u ^Jc. L_l^.^-a lijj 41 

^_1c. A .ilSllall JiLa i_S_P'Vl A nUI allljjjljll ^ (jjljia i. jm^a'I li* (jjflj J ^J . ( ^ ° : 1 ) 

Phctcelici ljlj«aUll iJjLii JJjs ^y alil^jjlSlI oi^J ■_i> _s 1 

i»j— jj- 11 —=aJ oj—Sfall 5_til3Vi (jl ij >.^pA jJI J4-i- >=*■ ^-ic. ^Ijj J tanacetifoUa 


c> . “I 














~v -» ^tiiij < ^JIji_4 ^9 diLull Oj^ 

^_ 11 Ij* A-iC.1 _j_j ^klYi ^j-oSxli i ^ l *1 "k j ^jl ^j^aaII t j-o . <-ilaU^ll ^-l^^l^ull 

j _ajj la li*j Jj^l ^liill (_5jluia]l ,_jJc. £3_jall A^Jlxa (J£d ^yi ,_yjLii jdlj djjJL^ Jlala.1 

•0°:1) J^ LS i(-)^AJ] 
^jjlill ^jIwmII Ixili 

dy^J JSj .A3 ^l.iall dlliYI ddjl.l*J (jt-lii ^yJJ ^jjlall ^yjljill 1$ jdaall ^yjc- jJUjll l t.tjj 
A _a'u£ Aj _^yaja—j la J&J j_S J» ^% 'I pluiSJI ^yjjl o^lilia A-wn’X AjjlajVl (djl jiilall liltl 

J—jl*JI L5 —lc. i_jdl*J1 jjjc. JjLajj ialijj jjjll j resource concentration hypothesis 

II—4 ol—di UJ_aUJI (ja jjSjj cilliA dy£J monoculture e.lL».jll djldjjll .^yjldll 

A jj^JI 1" il H 1 \e> L. niai jjSjjll lii (JL polyeulture o-l-ldall d)lc.ljjll lal i jJoaaail 

JjYa— il d—a l+Ji-iaikj odour stimuli Adl^II dlg-da Jja dA$dioll d-° Ujjc j visual stimuli 

i- .82 jJLu all dll dll J^ylc- jjSjjll J^Jta (_Jij Kijj n a1jt..iall djliill Jc. l—ldlxll l^_) Jdiaj L! dll 

jda all dll-j ^ylc. ^yjl^jyi _yjjUll 114 (Jja Idul dJ 'J jjl ■ A jlr- f.lftilL] ^dalll DjlS _}^ J 

J—!iaj l^c-ya^-a ^y3 ^y4j tAada^all djluaiolly djlaylially dA-dyUall £daj d^* 1 

JdJI 0 ^»-i tilLiA .enemy-hypothesis *1^/1 ^ l 

^ — ic ^j— *\\ La^jl ^ 3} i jluajlll cly^ L>° (J^k, 

jjjl—all Cj jl ttljj CjL_9V1 4-^sI^-q ^ ’u (JS ^Lajj n^k ^3l jj ^ Lx^j 

>1 J] <1U U^i* J£1 U&lfl j^Vl 

lJjLm —«J1 habitat manipulation ^AaJU -4 jl £j_>laj ^aUo jjilj V LJl^ 

^—9 jj t <9 _all CjliVl Uul-i L. ^4 La£ <jV 1 1-^h-w Uul- 

4_9^U 4 ^ a \W i 4 -ij bs-dl dj_^i_joll A^Jlta Aic. 'ljjS i_j jC-ja ^)jc. dll^jdlj 1 ” ■' -*"' 

dll—Sllill d' .l^aJLaa (_yi dBj d^ IjJ ijjil Ajdlc. AjV ji Aj^Ilaall 

Plulella (jjaloll j4-iill dil j Adi jail j Artogeia rapae dlijJ AjuaJI 

»-ii^jll dittl j jll ^ Brassica oleraceae j^jjJI s-ujSJI J j L ^»a Adaidu xylostella 

A —dila dllili) l|jJta (Jidda j\ Ajalia idiL^-Lua ^ dllljj ^ic. la^jjljluallj AjjUa monoculture 


O . V 



4 ^41 Sail jUj 4jjA*aJI CiLaijjiJI j AiUUtisil >1 Kl. nl 


^lAill (_J jimall ^jlc. IjjS (_j JC. jaII ^JC. CjI jjjUJI oA* I u>"i a jS jj JjLj jll 

(jl i Jl_iLall Jjj _ui ^Jc. a^ j asa selected food plants oliila AjjIac- lAjULij Jla«uJ ys ^jjUll 

Copidosoma lj Ij a l-i j (JaLLLJI OljjA SajA J£1 »jjj£ SAilii CjIa *■ f 1 * -8 AjllLj 

°'' i 4 *«Ai ^aaj ^"11 CjljLiill Aj ^11 l a ~u"t iJ Aj 1 a da* «'l \'>\ »al jaII aIIaa jfllj ikoehleri 

_ i tJJ _i£ 4-UAkl jA t* 1 'i'iU (_£_ykj>2l > '.J^ jail j j£j L» lJlc.j .<i^U daSA ^jAaall jAjlll 

* ‘^l ^A— C. ^ a ^1_sill ji i _ylc- t” 1 fill qa ^jO^JI jA*JI a Alsu J 

Borago officinalis AAl jIsj J—aliViall CilULull 3 a* JEi* Ao\jj jla ^UlLij i4iVI CiLiljil 

. Jl—=aJI tflij ^ sAsa. AjIjjjIj j$_laj 4jjl ■ nl^ ’I J u ^al .^ . al l i_ilya. L5 Jc. Tropaeoleum majlisj 
a —aAi. jiAsj (_ja 1I non-selective alsiiall jac. Cildliill <>« Fagopyrum esculentum AjLuII _yA*j 

* Lx^a LyLiiaj <iVI dt <j>l J^ 

diluJl ydliilt ^jluull :lilli 

«; f jl J (_yaljoSyi (_ylc- Aylili^JI jljjJI 4ojl£-al! ^ jlai Lo LJlc. 

,J\ t J&l jl .i uil l cJ j>'l - aal l CjI jjfc ^jC* ^JOJ Lo 4il r 1 ^. 

j-L.^i sa' < " \\ jUal-tV jIAaLj 1^-gjC-Jj 4 j,>> jqII cUj j^aj pl^C-Vl -WLIj ^11 

4 4 =^il£-all J'bk-a ^jli .4 j* nlVll ^ l^JaLio 4ajl!ic. 

I m j V Aijl 4 x ^-.1 ^\\ J 1 ^ ^\r. I ^j lj~^i hi"i JuC. 4^ilnl g-v \\ 

jj ^ ^-y -all ^ ^'■S- lj ji 4iVI 4_4-<alAJ! 4 j^o.1! diljlajll LxJj 

^ lajj ^9 *4j L-fl^xsj ^4 jL >i^ 11 «.*M jjl j iLa] ! A^LjlII diLjail ^ 

^ ^ ^IjlS .djV^-i' V «^3 ^]1 jjj^ ^^ ^ (j) V] t4»iV^ 

^—a UoUk S -1 ^^ 0* 4 ^ 

Lobular ia (Allysum) ^^ ^ 

^_ 9 _c. L_ilji3^ a qa Lo J .^ 1^*11 jA*-^aS maritime 

(JA&JXAI. II <—i\ _ {Jr^j. j ^-. h» ii ^jlj CftAixJl Jjl k^4a11 ^ 4_ic. ^>4^^ ^4^ L>^ 

J_C-Vl ^ A^ij ^4 ^4 U 1 ^ a\\ 

^ill Vh 4 ^ Cy* A^lj vAIuA jl£ s ** ll 1 ill 4jaAiil JJ 4 * j>**^ 4jw jllnill 

jjjj J 4 jI 4-u'^Jill 41 l^i.-vaII 'JLlilij ’uiutll 4iVI AlAxj jiai^ ^aLuj 
^ jjpiaJj 4_=kJL*-o 4jl^ri 4-){Vi a'4 LS* ^Vi aIjUu 


o • A 




A jtji All lu'i 4-vj-V> AiILuj djl^julj AljldJ -jC- ^jLs (Jldd dlliA 

A jfi. 1 £43 L_JJ__C J-o V) AjaoiUI sIjcVI O 1 (> jAjM -(<AO tfJ*') 

L—1 j> r- 1 !_}% dj <_ji V] 4djlal (Jj-*aYI ,j-3 Cj-fi"* jl ^*11 \ j "i 4 % % Lg-a 

Aj—uIIj ^S^aII £jjiaj lIiYjI^v-a e^jnill 13 a J£j .AsL (j»d i-U^lc- >" uylft 131 A_i3 

^ 9 AjI ^j ijjjjjt^il) a Aj Ac. djLjjjjLtt]! AJU. ^3 Aic d-su-adLa 11 AjWtnlall ^Iac-SM £} jfi 

J y -^1 13 a jj! 31 tAJalftaJI A-i^yijjall A^alfLJl Jd-a ^3 \ ^ilnrx ^)-oYl Y £> jodY I Alldl 

dil jj 4.^ jjj ^ U lillc 4jW zill Aj* »l*ll cJacSM aIaju ^ja.dl vdal i 

di _ jj Ldb i Ajlatiokll Aiim.^] jdl A^-3l^ aI! ^jl ^Jj AiLjaj ii Laa4 ds ^ A-a 

. AaJj L5^ ^ J*y (_j-o _ji£l AJu*a (Jj^ibv* (JdA A W|lilll £ I AcY I -laldj 

jj! jll ^ jlwuiil :Uu) j 

(jjj A**il jJ JaVl jA £jljll ^Aill (_g jd.ii. a]I ^Ac AJaliaJl Aa^.^1 jaJI A^aldJl ^jjIj 

AC-1 jJ) /jl A^j JIjaII Jiik*i , a^id AjaAI 13 AjI ^ja ^C. A-ulAiJI djljjddl J£ 

Hymen op tera: ) Anacharis sp. J—jiloJI aIa—*j SaIjJ Jj ^Uill ^jjjdu SjA j-a diljlij 
^ ^__^ll Iaa {jli Jadl 'Micromus iasmaniae ^ ls ^ (Figitidae 

A xaAI 13 AjI Yj 11AiLJj^jj AAkd^ll £■ Ldl dilil {ja (_^V AaaAI ^3 jjg Jjd 

a—L da^ftll djlj±iljll djj AjwIjaj ^LdkYI ^jj (jl v \->j 131 .LJljjjjjl ^ AjcIj^JI ^iuil ^ 
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J ^r—o 4jJa ji* 4_ul j)j"v j\ 4_uLu 9^ \ ^j'l_) djUvl^ll c>L a JLa ^LlaAii-J^ jje jiwj 

jl 4 jjLaJ 1 4 li-iLuJl ^ jLJ 4 ju$j ^ djLxLuiAll oJA 4 j J jdini] 

J_^ Jj_£j t4 j . ^ L^-aS/1 4jj^£iu ^Uaill e-lLi -^L^J jl 4 4jJajSJl 4 jjI jj^JI 

-O^JI L ,4_L^J jl ^ 4_ijl Jj -v jl 4 jjL±j p l^jl ^)l^£ul 4da^c, djL*.LkJ4All 

^—43 ,oJ_JJU djlil_L-i j\ jialLc ^Sll dllj ^jC- Aj^.-uijlil l^Jj.13 ojjbk-a jiaLLo ^_ya 

niVLall 4—J3(_uial! 1*^1 j!i£l ^LsC jl J*-«ai jl 4o^i.VI 

jj A i_>n flxll ^lc.j .o^J^Jl 4o-U r i^\i ^ £_ujjl djlil!& JjiV) i^lCr ojJili j^JLliL j 44-ilc.Ij 

jial i a L,)—*) J ^ * 11 A is* -J^Li. qm ^jj-3 idiij 

A _ 4j^L - 4 ^ \ i. V i L^.‘ila j-c 1 ^ jhz- jA LS^ 4j3t_nJaII 'l^jIjic-^ /j_^j La Lille £^4^a^LLa 

_1a 3 .l^ijl jLuuij ^ ( j_ujj!lil 4-oJ)>LLa oJj^aJI 4_lui) djlLLfiJal] oLa JLo j/iiVn La lallej 

— oj tdj —Lymantria dispar j* ^> 1 dj ljLilni l jla 4 JIUi 

.Ujldallj IaIj-6 dutxujJ l^Jjlje ^a Aj£lJ^J)1\ O^d-all djLV^li ^ Lj^)C-j Lji^ dlfljll 

d)—« Jl. flVi^L 4_dl^il! ^jALq^. 1^_i 3 dj^l JJ djVLaJI d iJ>.j ^1 La 4 W i ^C' 

jj _I] (vehicles djU£jJL> Jl i^IVL L< >i3 : ull JlS 4^1^pJu La^je JLuJl djliLui-a 

plaeVl jji 4d>Vl^Jl oLa (jLa . 1^jle ojjJall Ojill djb 4 j*_uU1 I^jI^C .1 jldulV A*ji jJalLa 
4 pl^eVl J^l 4oAjA^J1 4-Jjill ^ 4u^Ll-ssj V jl 4_i^Lb^*J J Jfljjuill j^lall 4-ji jjLill 

3 dl^j__jj L_fl (djLuijjiAll J Cjli jJl djUl^a) LP 4-»-^a-»-<a^L<ill 

>Lf L-<aVl JIsjaII 

jJ)xj ^l!i 4_bkJI pijSVl 4j»jI£-o3 0^3 ^^ 4j 4_ajl£-all 4 _loA1 JJP liAj 

4 /mil 43^/1" w \ L. ^ a v\v'liii i .4_i«_niall l^-lljiel Upljj \j ^jc. o.lAa 1 ^jJal-Lo 

kilj aj ^1 jl_) t5_<uall cj|j Cj'—.U i->.aH j-aij ^ 8 . ji j] environmental pest 


D 


l •* i\ i\ m \\ J i^j\ _A_jIa^. ^_}A Jj£l ^LlaSllj 4 Aj! £i*k \ IAiaSI .^3 yt> 

A^sISaII 1 *" '* ^JliB iAllajoAil ^iViil jJ)XJ jlj AjV ^SlJl dlQjl^il (^ja ^l^fcjVl 1 —^JJJ ^^jaj 
A i*-«ajj . Aj^xJI jjc diUL-ai-oj vascular plants Ajjlc^il Cjutnll A*Ja Ull£ Aj^.^I^jj]! 

A , ...^ilS^il £_Jj _^ lil A$a _jmj) J _si lIi _jl£ vAjljjliill (jA Ia^jcj jjaWIj CjIj.j.^ 11 <jli <<AaIc. 

J_t ^jjc CjLjjIaSvU Ajj*. jjJI Aj^ISaII 1 > > t jl A^.Ija Aj^^jill i A_i^. jjjll 

c "\\ aV1 4 i“v j^-n- 1 Ijjjuuj Alia CjV jl^-o L5^* l>^ sAjjI&^JI ^jc. djlSLiiiijj 

♦ A.utniaJl C-Iac-V^ jl^)AL-ul ^ya ^jaL^-oII cAA Ajj^all 


^ I J *1V1 [jl A £A A-L^j^jjJl A^SI£a 1I (JI A*~Unj ^JA 4 a Iaj 

jl tA iU jjaJI —jS/ 1 si o^A ^aau ^a3j .AA^3j1a] 1 ^ Lille Ali^Jl]l 

j iS/J jj^S V -^3 . LjC.^a 1 j^l ^u*tJ A^^aU ^-liill ^Uaiil Ajkun^ll (j-cajLkAiiJI 

\ jf j_iall jl \ —j^iil y -—a ^A.1 Jlu JiS Ig-Lo ^jAaJI j' ij t AIuLj A£*-«aJ 4 JlLjja]I * lA i\l o^L-is aL^JI 
4. Ajilc. Ailj£ dlli jl AjjjIIj d^Lja ^jje lg *^1 0 .I 2 J jja -AjaLjal oAjjJu AiaLuJJ 

1—a J Ui tA^•v^l Ajatj\Snll 1 j"i a y l^a] A >jV^ t'lJJ^^ tljA .fi^l jio 

AJa. —xm\ A_.kjjl^jjSl ^ ll»i -j Achotina fulica jXaxll LS ij3'VI jSlI ^ijilS 'Jia. 

LS Ic 4ji-t.a]| ■Aj»jjj-»U pljcVl ^ • Gecarcoidca nulalis ^iJajJI 

a — jtjii->l l — c-V^ tjli (_yic.j • habitat ^jJa^all jl jhiilJ l?_ p-' 

.A aJ^J\ a^jl jj-all ^ 4-iolj ji S^jj^o La Sale. 4aia^a]l 

AjJsj jiall a!j -Ij’.^ljl j /u ji A v iii p 1 aS" 1 jtiiij ^a ^ ■ ■ a l i '.V i JaSjJall _i3 i a_;V' ^ ’■'■ ^waJLJ 


A dj^Vl ^1 (^o cilLlA lW-^ • Ajj1*1*J1 AI.uIl n\l ^ 1^a .a AJ^^iJluJI 

/]^__Sj y Lai .A-ujSLIaSI JaLc a..lia>u L^l OJJJA Cj’lsI ^;> rn"> J ^^5 l" iltafl 

^1J iSft ^j-S A-iASLlAil Ai^jl jl A-iia^Jl A_iJun3aJl ^I^C-Vl i^LiA 

<t\ _iS _j (4-ilu djlil A U*v^\l ^1 ^ t-s. i, ^>1 LoliikJ , ft A_mj dilil ^_u^j AXii^il 

Jljjj—*J "k —o AjjljJ ojlx-J AjJa^iAil A-Lkjjj^ll ^1 ^S/lj ^Uaill g»l jjS' 1 

^ Jjl ^ — \c~ ^a!_^ aJ1 oJA Aj j)^k il ^l-^j JjojaJ *-^-i AjjLiJl AjtniaJl 

: Ja) jc. 

jjSa —3 ^g-iA S AjLadSM 1 ^ ja Ajjuula aJj^^II J -ijV — ^ 

. Jlaj 

A\\ 1% Ia j je ^yjll (^IjIia]! AjjIc AjjluUI ^IteVI 0 aa u' l -. l >-j — ^ 



__ a v ^ CiL^jIAaIIj wiUL&Ul ^ l^lLui) 

(jia'—1 a —S AjaaVI dilj ^l_jjYb e^Lja J^P' AjjL^dall c-ljltS/l a^A ^jl <■ t L>j — V 

■s^y ' 

(d\— jLu3) A —IL^. ^3 <^11^11 jl) j[il£jj Abaa.^ J^jla t j r a <yu4J c-l-lc-S/l e^A Jlal J JuY — 1 

«AS3^Huia]1 4 fllniAll ^3 dabS (JjIaj ^Jtllb 3 LL 6 (J-i-v.'^l ^ jjil 

4£—jl^)ll (J-oUl LqI 4 4 m -ula]l cl-icS/i jl^pjdiil (J-3 Ia^J-Isj ^Jl jSfI <JaI jt dl^bll 

A c-i-i—C-Vl (j * jiisi jl £-_^j A_Jb*3 ^ili Ajllull 4 jlfl^ll dlLuii^Al! (J!^bk ^ya JA=kJ <jb 

■ ft —^ j 

:4Aa*i1\ jjc- 4aa*Jia1I JJjjlII -ui 

jj— lallj <4_.mJI j»iaj_1! ^jJc- JaliaJI tJ ic. ■UaiJI £-1 jfy) dll jjjIj AjaIjJ ^ <: JLul Jia 

^_it >—fij—3^ A^b* lilljA 4_^31 £a]I ^ol^j i ^ya ^aJlaII Ia^jjIj (Jjifljl 4 aJ)YJI 

{J—al j*l\ 0.1 A ^ya ,3j±aJl /jia^il lA-liJj ^Jblbj 4^l_jjS/l *^iij j^C- Jfl ^ dbLaJtil 

(Jlo dll^VI odi jl jl^)£jj 4^jia_^Ail ^-lt j 4^1-k^lll j djbblll jbdVI 

.4_liajjA]l ^Jt AAjLmJI dilj^iJIj 4'dibldsuill j 

r^jLuxiilj ditfLull ^jL-luVI 1 

dlj-i ...-^il *d_jJilt 4_ll^C- (jla jaII b>° o^C-IjIaII ^I^aII dlblji^Jij dlljldll t£L^2kJ /jj 

bjb-u jVI ^3 J^>2kJ A_AaC- 4^.jAj 1 ^ \ ii-ijij Ia jl^ibuj ^Jl 4 _jJja 

dlbl^JA. ^ya (j)i J>*il 4 J^iail bh° Ic-Ijau dlbl j dlbbll] 

Li—da^t jl L—l.\j,?k.A b>^ jjb j LilbixuS/l b^° Q'^J 4 AJlj J) diljbj 4 jJj-< all 

A. la. , ihI^j J_ijj ^lll dibblUj A <UdUI J^j^l dlbiwalLo b>° •Ipc* 4^ubb^JI j 

£ a AA±A\ dllda^AAil ^jJsxxjj dlUlwafl a dlUl ^ya 3j-it 4 A a\\ ^I^aII ^jii fjUjS^\ 

(bjljj ( -^° dibjliillj 4<*_jlbdS/l 44 jj^ 1I (Jlo ^al^All b^ ^^1 jI^aII 

b)—-o 4_Ld3ll —^S/l ,o dijl£ baj-AJj .A-jl.-k.A.ll AjjjjII ^Jajjl Jj oJbA^JI 

A _ al^il (jjULi _aJI {jd — aj b)l V] 4 (jr- ■ dial di^-ik-al J^kjS/l dblwaiA 

lAjbi_ljV * djj u uM .a ,-v Ijji^lj L-lLu-uV jl 4jy jjj dlbbl^ I AaC dlJjjiuji 

Eragrostis aJ ubiaJI djjjluil 4 JHaII (JjUau 40 -iJdJI Ailniu,ll ^ IajjI£jj 

C&3 ^TY bjjjjVl J] Ujjai b) -0 bLSl! g-l jil t>« lebmanniam 


A aAHaJI- 

Jd j l^j AjjI <. fl-L^'i L5 daijl d)- 0 jlliSiA ' 


« * 


L^J 


dc- S-* d-iijLjujj dj^ddl L<1 

, -d' lrQ J) T-d l 

S^j3 l jAdl£31 tillj ^1* ^jl ^ic ^ji^yiail AX-^jj- u dj-lC-L-u ^11*1^ 


^1 jIa Ls^i *d^S dAdl£il u^c. Juaj (JlxaJI cJ^ii-w ^ Ii ^ ,o3i*j a_ia. (J 

a^idi_ a djl_dl£ ;■_k^al j — d* o jjiil iJ^d. Ic-^j V 1“^ 0^.13 limjXo 

d<* Iajjo^ lIAjLuII (jLuij^l liLjdl A l*i n^a £-1 o^A ^hai *i ddl£j ttiiLiA ftoJajluj 

. Cj£\ J] oifc d* % ^ ^ j 

Habitat disturbance (^ j) Jji^J 

£-1 j_dVl (j_^ S Ji_aJjldl djldl£31 (jl 4 j 3\ AVkl d* d-^j^ Ax- d^d jl^aduJ ^»jx. djj 

Sjljfi, x»J j •**£! ^■■■U,.^—Jj ojAiS djlul Jju£ S-lj-laJl £31 jaJI Jl jjjll A_lidAll 

i-lo^j—Ldl 'jpL. %)l t. jddillLuJl u-jj-uij^ AX-d^d d.M^ t^Jlj-all (Jxujj ^g-lc- 

^JaV^ *duaLL<a]l I*** ^ d&J diAJkj d-lj-lai A_hdj Adld pl^V J-di £^j^ 5 (diljldaJAjl 

—II ^jj_ j 3I dll—jld tillj) A_1 1a\ d* .djjJa^jj 3f^ J A j\a a 11 djljldll d* iLja^i 

j ..jSI 1^>jI^. Lia. Adjdt.%.^11 ^x.I^a] 1 cs dal J oj^ *ldLd^ Llljl-l Opuntia sp. 

p d d i 1 ^ J> r - ^jJ-a dll j djjlS Ijj A_i_old. 4A__kj^d A_Ld^ A-k^ild A Q t ^) j t j^ill AuL\^ 

<- J I _jj 3 iaI IjLS-o ^ ■ ‘ lC ^ JjUJl ^>1 "kjl ^jl <■ '1 > IJ dl]j J l^J A_ildu ul^o j ’ till ‘ "“'I 

.Aal^'uj fijj-a L^J 

A_Ln3LLall ojx& AX^C.J) Ju^Jl U,?^ ^ tdjV^J^ jiaju ^^3 

j>aVI C lili**n J3 dj^i/LaJl j . Ajntij jjdall ajl-lcV 

^jjj l^A «-3j ^ C '3 C '^3 d -0 w ^ L-jjl ■xj Ax^^l^uli A^-SI^aII AjldduV) 

_Si 3—JJ AlidJ! Ad Lull AiVl Add A-i*-ulail J ij 6 0 jxo li t jjj^l»uj'Vl 

. 1 ^**1 , ,jA1 I /^Q A 11 ~S. -al l ■^■V 1 1 4 ^ ^ \ \~l'\ . .1* 1 

Alteration of intensity of fires and floods < 3 ®dUI ^njftSI 5^, dV-i*-^ ja*j -f 

djj-i—^J1 ^foio Ia JaIc- o-la. jl dj i)/1ju Ud^ tA^JajS'l L ;^-»» ' ^3 

J—a djLjl J L&^ Ajjj^II »Aj 13 Ja. ^3 AX- J^d^ <d-° ^-°Sx. 

_a.S f l a^i—A (jl jJ -^5“^ ^Lld ^^3 dlajiillj d-« ALddl i jljuludJ 



AaxjJjjJI AaSHaII JLv-4 CjIujjjAaJIj CjI jljfthll p\ Jaa< m] 


l- c djj-i^. (Jjla'll jl (J-oc. (_)a qLjuVI A K>.J jj L$-i 9 ^£^ull (> jSLol 

^jj .Aj^j^ll 'Cjl.lxVl oik 4jaxJ^J t/)1*>it -_jlj lS^* 1 ls ^ J ^-laSLuII ^j^ljaJl (Jixj 

Cj ^ —=h. ^al aajV a—aa/ij _yb Ajuu-vll dAjluil ^ ^IjjL grasslands ^c-I^aII jjc. 

j j .—- T . <j a K\ j ;^1 A ^9 ^_ax«ja!I .19 j lib ,^j3aljA]l jnaJ ^3 

•Schinus terebinlhifolius <^JLjl^>JI Jilall jl^iL Valv^'l 


Prior invasions of non-native species <&la jj£ £1jj? 5ijUJt Oljjiil -i 

j JJXJ ^—11 A I«u J^j ^jJOJ ^Usul ^Lxall jJ>xll (JJJjjJ C3 tdiVL^Jl (j/n j ^9 

Jjfkj ,^1x3 . Aj9LCaj ^^^1 £-1 _^jIj jjytll A_iLIS jj£>I gr u s%j i" j ^LLxill AjxuI^jVI 
<■" \ rxj tA— j3 ;j jaall Ajjlll 4 j ©iuj ^!lj ^jxxj^jinl] A2 .UaI1 C1jIjIjj]I jJ>c- t_£Al ji ; pjl!i-ijl 
ji-a_« i-n»rt> ^^inll lib ^a O-ixjiuJj LgJ 4ll^.O CLAjIu jJ)*j .1 L^k ^,n 

,A_j 

—: Aiii.il £l jiVl CjI ^ 

J_9 djVLxH fj u *; ^^-9 . pilxll (_£ jLLaa ^.lo A_«_uJba]l .-*In ill ^lnx<3 ^9 A U-v ^11 

4 iixiA.ll ^—3 a A—>1 Jui\ 1 V \ ^ dj)i.lxj Lj^Iaa 1*. ^IjjS/ 1 oib Cuii.i*j 

CjL^I .ii-oil j ^_ljl^.■x y_jic- AXil9 i.lc.lj SJjJjJaII ^I^jVI ,* 1^* ^ ^L^°) 

L -_lull _illll ^ 'hIjUI ^-1 jjS/ 1 £CJj-<aJ .Aoi^Ji ^-1 u^AJ lia-u^i Aj.Wa AjC>1 j^JI 

jl tS ^__<j!iIja]I A_ax. 1 g aVu ^1 jjS/l 1 >a ^x- ^a-x-a jl A r.a a AilajjA pi La^ic. 

(J—£ A u^jJ ^1 (jJj A—^3 ^111 A^Jl Jj £±J\ j ^ Ajnill ^Jaull (_ja 

. olji J-Uk. /^a Lg_> In U jp La j HjjLuII C .j - ^ ^ ^ pi 


-:^!jjVI (> J 1 oi*- 4 £J* (j^ viljjjbfl 


-1 


-l! j_9l Ic-ljjl t" i...jl cAluli Jc. AiaSliPU jjp^pl jip j^pl i4lj^ ill £-l_^jVt f ^h« « 

J * * 

a 1_gj Lu aJL^jj! luLliLSuL A-iUaII £l jti) -‘■Xfri i tl^wLu La^.* ap Lv a I I 

^_lull ^Uajll jOi-a-o ft^iijnill jl ^Ijpll ^aJ Ajuail^ll diljullll 

^_9 ApW.aiI ^ 1 jj'J, \ <,ljluvJ ^Ic. ojjli Ai^il ij^l t^-liVL^ll jj>’ rkn ) All Vj »^_g-L% aH 

j A sli£ /^a 46-liuU^ tjiil iLuV'^ll Jla (LJ i j Iftl-La ^ jl l^jljid 

Coru faspis Ajji—ill pi! ji>—sj' Cl j—C. A—is t JHall (—1x9 . AlLjlall ^ t jjV I ^>a i^*- 0 
^jIaIi jpll jAiJi diLu lujij Cuiulj \*\ i « 1j Insulcispis paliida t minima 


dillA iMetamasius o* 4lp.A diA>U tdajl IajjjIs .Juniperus bermudicma 

. aL]1 11a ^3 AAIsjAa dlljljj Jxojj /ja &A^)jJama £jLdaj £-c 

AA3 t JIAaII <_ 5 -l*3 jr-1 4id.All dlluJa^-adl ^IfrJ J Ldajl (jfL&J 

Ijjk didil blight dp. JUJi Cryphonectria parasitica jLill 

.AjaU ^1 AjI$a1I ^ La^a Castanea denlata j^j^ 1 

oajt-ai ^ jiiij -X 

4 ^lV'S/1 oX-A ^-Ic. JliuoIIj ^uilll (jjjL ^)£- AjAXiiall CjI^LomII 4lp aI) d)Lijl£jl iaII^ji 

<jl jj£aj .£3 j-all ^3 Vjl AjaIj dtl£ A.^1^ aII J^I^jVI dAj d-yA [J^l Apulia (Jiil tt l ia) d Ijp 
tj c-LiajS ^1 Ajjn'd ^k j-dd I^ Aa llfc dAp 

jl j\ j ^*i ^—9 jnid jl i^Lall 1—lpu.iA ^3 j-ddj idjLiJa^AAll j diVA jla ^3 

.(jjjl^pll © A^. 

“t pLojI i-j^utia joJu -1 

^-lj__il t.. ^ n i —o t all ©Ipll (_£ jf* i» a (_ja <jl 4 Ip a] 1 dlljliill 

di— axuJj 4dJ>U lIiIjLuS Ull JL*\ ^ ©jl jiuu] ^111 j ( 7 htf 7 ar/.y spp.) ^iLal) jAiJI {y* ©AjAC- 
^3l 3-ai) dijG- dAjldll ©lA ^ji V) t AjAjJuxJI L_ljl_pj (j^lall L_ljl _p ^-Ic, 4< jVidl JLajjl 

A apr. w dil A diljl-iill ©l*b ^jl dipj . o.Luuq 4inSk 4 q iV-> l** ilSA j i** j ^ 1 t uLsll^] 4 i« \ * U»ll 

^1- ^ ^Ixaa ^Aalidjj ^3 l'* l^i u» i f 3 ^ 4_Lujj1^j ^.LaII A33 ^ja Aajl ^^W\. .'i 

dl__jl£ ^—iJlj A la»all ^ 1 —Jl ^JUllj [_^Al 11 a j ^Jajuiil r\^La)i^ Ajjd 

£lj_iVi a— J jjc jAi (j^i Jlai' jjJl <—iiia. (_JJI ^3j . (Jj lilt Sa^.1 jIia 

bX ..A A^IjIaII £_fiJ jaJI c-LcJ'l i^jXcua _1c. A.daJ dljl£ ^lll j o j jA^J'l dll A A IW A\ 

1 ^ 1 ^--ill ^Jj-k All S^W J^iil 4 I^i ^il yi\ ©1a dl^. 1»^al JUlUj 

j^aII 4j1ia11 L_flj^)lall dl^j dxsldo 

— f 1 jrtj^j AjjArt'v jjju —lj 


iAjj^-^.11 oaLj I^Aa 66At AjI^ nil A_jjail Ajtnia /yi <1^x11 diljldill ^jaiu J 

ijj—dJl Ajjj i : ll W\\ V ^jlll ^1 ^iVll ^ lAjaC. jl j-^!iLai Aildal jl 

(jl V tgJ -duSLiAll ^l^jVl xjl a! ^0* * 1 l^j^i AjIWI A_j^i-odJl X_ilj^)ia d i^j U)h ».'-n LaSUu 


-4 JJ* J iltd jjUIj CtULftkl! fiAiJ 

3a 1—jj (jU fcdVL^Jl f>AA jLa Jj .AajlAjJl L^jLjjJ^-o J o Jttll 4jjll L_fljjia did 1 jQ2k. j -Q V > 
Jxuu J*_9 . Jinll ^Uaill Ja 4JJ11 4 jj 1 Ail I i~* il ilWial1 dlA ^1 jS/1 Al3 J t _ ii»ni 4jjjJl Aiji^r'k 
dL^Lmal) oAA ^ Ju LaAic jii tSjAlj 4jl^a duld ^aj LuIac S^yUl jdalJ/1 ^»cAj A3 ijALall 
Jj 4 _j Jill jd^.j jjaIII tj Ji^all da ajJj l^jji Myrica faya dlilij jia.jjluil Aliio ^) Jj 

4 nl Aill dU.Ld.Vl dlA 4 jjU 1I g'ljSfl A13 Jj ojjjdalL ^AJikij lAA , A_fiUd»l 4 jujI 

— j 111_wj dAi./L J 4 jjIaj J J j Jil dUUiall oAA jj (JUaII A_S yx* JLilLj o^jUI 

dl ij J—3 tilliS . J jU jjw ^aU jj dA^. La lAAj <4 jJUIj J^>J.JAaP ^Juu.a.P Jalidjj 

4—jjji! dl—J 4JLa*l^V U jjlllS Jj a jJUI ^aP Mesembryanthemum crystallimtm JjP 
(jj_£ .4_Aic 4_J Jill J t-iLd U5U dUP IaA JJj »4_iULjJ 1 ^^cl^Jl ^daljl jjc 

rr ft \\ dl__i3 J_a 4_Jail o A^J ^Lad 4dJl a U (_)!ia jdj Jill U1J1 4jU .all ^ 1jV 1 

(jj^aLujj jjdJ 4 _jjaI! $.UJ j^*^ j« dLj aH > J 4Jj'A^ ull &aa JjJs jc 4_j\_a JLlLj 

-4^I-w ^11 4 jjU 11 JjVl £-0 SAjjL 

-: Jlllj -£ 

/j—a ■ Wj Jill A ,^^^'ui l 4 jjluH1 c.IacS/1 ajLc -jJa ^_3 t4_lj4.^11 dLUll J<j AjAC J Jj 

vilt 4^ajli C-ulS Jill 4jJUjall CjULill (J jl a (Ja cJa 4jLJ dlL^Luta tl&^aj daV Ajca 
oA_A (JlLa AA^J . 41 JaII dljl-iill 4iljS L$ U^® ( —iliil lAA .*Vil j . jiaULall 

j_J 4_jaijm d\_Jaa.all J .oAjAo (JjLwjj^j 4jniti J>ill j 4j\^ all ^IjS/l 4 Jjj^11 CjL^LuiaII 

^ _Jtjal) 1-^jllj \ _Ajd ^j-a 4j\"k all ^1 jS/1 Cy* AjAC- 4jA^ 11 dUkl^Jl aAA 1-^-J Ju« all 

^ J__ill ^ 1 j -iV1 tiHj 4_liLal .^S^-all 4^LLall 4jjlAiJl ^pL^a-all j dl^Lai-ail ^-Ic- o^IaaaIIj 

Ja—Laj S ja!— ill dl—jLill <j>a Ajac «.Ua ^jc Uj J. Jjj^aa 4jl jii*j ^aII j Lythrum salicciria 

JjUj 4»^J LaAJC J ^J-aJ oAA^ all ^1 jS/1 Jj]-3 Alia ^Jj 4^Lwa'VLj . 4_jlLa.^ill ISj^-al ^ Jj 

_a AjAxII dlljA «4jj,All JiiLka^Jl Ja 4jjJ^ll dlL^ L - u- aH ^JiLlaJ j\ 4 4-ojHall ^ Jkl 

A_1 ,4jjLallj 4_iiAa^S/1 {Jal^all (^j^a 4»1 j^.a 11 JAiLka^Jl 4 Ji^kll j ^^1 Jill ^Jc- 4_1 jjqV1 

till A ^Jc- 4d^)l_L^all 4_liaVl l4_ljLajl ^-1 a\ 11 S^^-alalJ 4j3Llall ^JjUa^Jl jl Jja .lj 1C LJ jt 

jj —ill (jLS a! Ldc J Sepik ^Ijuall j$i ^Ul Jc- Salvinia rnolesfa JaLkll lAaAdJi jjjLi 

> * ( * 

jjjlAl ti* (^a Ja A-jI Jiu jk Ac ‘IjjLjrfLa^ Iaj^uu 

^ 1_all J)^k ta^>l J j \ i aa Ja dl^Lunall eAA <. i\l^ A5j J A ♦ ^J1 J^j ^ IjuJI 4_^LoLa Ja %X ♦ 

J j'u*i a\ j —iiSl ^ lj 4 jA J oj^ai-all d'uLiill diljS ^ t%VV Ja jjSI Jj 


_ j jj A y i\ l j ♦ (j \ 

^Jaljl c-lj^.S/1 (j^QJU LliljJijj ^Ldl <_£jiku-a ^j^ifl-*k 'll 

dJj^C- ^ijji A \ U j\-oj1 A^jLoII dAjlxili A^xl^tJI jl <ljl^il 4.L-vjdl 4_ijL<i]l 4*i~v\l ^ a i ^ t 

lAlternanthera philoxeroides Aai.j-J 1 _j tEichhornia crassipes i 'n .a j U) Jjj Lg-i* 
^ AiJajl<JI 4-uLnll ^ I jjS/1 .ue. s_L^aj ojU i J ■ , > . ; i .o ^1 Myriophyllum a pica him A. Wi i -J I j 

CJJ* 3 J^ 

CjLull A il-> /\t1 CjIjLuII ^ • A'l J jj ^jl A \jA \ti Ay >1 Si 1 CjVjlujll Laaajl 

Ac. jai_j ^-aj Ajl Vj lAj^iil aIlluj e^lall CjLjVjJI iy Pueraria lobata 

■ S ’| \"i _a A__j1^aSI ^-IjjVl l^yjS ■■ ” Hi III J J)\ y aVI k.-.tV’rtj l " lUU"! AjjjSt i, •* |' a. Ja ■ ■' - LjjfLa 

6 ju^_iil 11 j J)C i - UjoU LaL^ LJljp^kii (JLaaJ AjI^LuJI ClLkLl^II . A fl Vl \ 

l* tWj oAiiu wjJ)C 4 £jj£ lIu>—(_^ o MitttOSO pigfCi 4_u^lL1I 

<j£j| . CjLjLlII 4_jjLdl ^ j jlgjS/l L-ul AjaUII <L-A< A\y rtll ^ dltilij ; _ 5 -iJal jl 

♦ intact natural landscape ULjLuj j^. 1 jldl ^jcuUI al*Jl J^l£ J] I^a 

ijj jl—oJ lAA *■ - LluiJ Jia3 t<iiajxqil djtjLiili ^jLajL^il IaA AiLjaV^j 

. IjJ j:^j l>s JJ j ^aLluS L^Jlq (3^1 1 o AA 1 **' ^ j lAA . ♦LuluIoJ i Ij ^iil 

JjljaJl S±kj) JjSj ^ -J 

j -ill ^jjj—£o]l JjSJj—j 4 -iaaI j- La 0^3* 

cj—^ JjA o jia Ai}i*.ill AjjLuII ^-IjjvU (jS-oj .AjjUill i" iU /i'W <ill 

_iJI l J lW i-liiia'l (Jjln-aii-a j^fc ( llm Jliail cJ^A*>i ‘ ^■«'')> ali ^ 

^—s a—(LJIjj—L iLjal ojiiaLall AijLull Ajlac-Sfl i>a £^) Fynbos communities 

aliijs i.J jj'-wa a %^ > '-4jC3 Hakea sericea Ajiu^ li o AJtxaal jj i_i^bk. 

■ Ujl j£j Jl Sclijll ailA djjl JUlljj 1^51 <pul J 

f.lilk] jj AiLiaj -_& 

dilj iA_Jle, J^.lj!La]lj ( ^LaijJI ^1^x11 ^iail Llilj AilitJI ijljl yy *" U-J^ 

J —jA U c ~ LaJ cAjI^aII i.' , |'»A' , i-va" j^jic j»li JJjiij 

A__Lojll jj— c. ^ji '■ J ii 4(Jl__lail ijr^ 3 •A-Jji-iiJI jCLuoaII ijJc j_>a9Luli ij-“ «_^aUa 


AjAjijnll A -\*i\ a 4 II Jla-4 AjjpJiukjl CiLujli^l j LliULikJl ^hviLLa] 


ujj— bt ,j— a 3_da4l fynbos *! jbajJI C-ibv ]ru u4l dj' . i Linepiihema h um He bijib jVI 

|^jl ■'.'V j *\< - l|Ufl 4 1 .a 'l l i-*!!**' i. ** il^. ■ 4 il^w aH A al l j f l ■ *(*- ^ 

l.S ft I_ a!J)£* l5 j1I l!jl^.U-ha11 ^3 (Jsl djjlS diUiU Laj 4jI-^ .nil ,' pQ a JLjJX- ^ I ^j! 

> 

tLna^l^S . cj-aill ^ .IsU q. la jImU Ojjl^ftll l!jI^Lul<JI >J. ill) 4-jjULs ; (J-aAl 

lJj—*-« u lWI ^-iblAju ^ Jjjl jJI ^ Paratrechina julva <1*111 jjc- t. \i>n 

4JiLja) LlllskLjLall 4 j1q3La1I T*A ^ya laiS U^ - ^) % ^ ^ 

lAjjc. ^3 (J^Llnd! ^ £^1^31 snake ^^cliVI .Aa lift 

o^) — i ^_11 Lates sp. <_Mj^ilali a _Anil AfL^uJI i-nml ^ . (JaAI eya ^ yA\ l^gj 

jJ) c- ^ 11 ’^ . ^^.Yl {j >11 <ilL*i.uS/l <j-a Jjjc. ^ial^ijl ^Jj Lij^al U^)jj£j3 

£ — *l>-4 c>® .i^JI Jfl (iLiujUll Boiga Irregularis AnJI jUkAYt 0 -*il 

.AjLv all i> j-Q dj'uliJI 

Jjnij -J 

JjxII (jJiu: jj-Ui . Anjjll ^hlll ^ l^>n£ I jjl l > ^iji ^yo>\^ya)l\ ^1 ^j5Loj 

,4jl% all jj^m yjjj (jn-Jaj ^^5 IjjJyt-a ^Latc* (_^IjIa jJ>^- jjJall Li^La oi jj!n«l J 

—;<LJaLfl^JI <4^ jljiA\ 4 -s^K *\\ — j 

jl_*j 4^alS-o ^jnjl A^-S^^ll (JLoJtlwj Jfc _ y 4c. f -1 y^aSl 1 

Ayy t djlil£ ^ ^ -*11 >- al^-v ^ /ya 

-jIjUIII lu a jLo£n*Vl ~ ^ 

^iaL—nJI CJ^Lj iJA3j <jj 1 j 1 ojV 1 s Ay\ jIL-jV I JLi jUAI SJjJC ^ 1^1 di^-n-cal 

4_ 2 w S _i^ p I ^0^1 i ^.n^al ,^JL»11 fjl-lij ^ 5 -^ 4Jai*_a1I 

4 _ allSj ^lilinial 1 ^_ij jSj J^Uw ^j-4 <Ark-*ll AjjLoJI wjIjLlJ' .i\ oj^xS. 

A ^,'cl*jl djL^U-^all (Jijlu l^Ji La£ tp-Lallj ^jJ.-> > n^V 1 ^ ja^L<JJ g- j * Jrijl ^JdiiliJ ^jl .*S .»)J 

, L_^Iaj ^uaiian—J - s - Jj 1 4 jl-v ^11 diljl-Lili AiliiS ^^3 ^4^ ^pal 'll 11a Lq Lille j .IAjajJ 

J_nil 1 _^-'ba _aji oJ _ft £.'^_^ '- LL ^ a T 4-a-al£-<JI J 

iPistia slraiiotes iAiternanthera philoxeraides o^Ui- >1\j iEichhornia erassipes 

, ( jnlAcJl olft ,r Jnll 3 jj a.-laKa jnjuj Myriophllum spicahim 




(Eichhornia crassipes ) water hyacinth Jjj ♦ 

Vl 4 a i *' li Q il**i djLul! i _l£> i i 1 olxail ^-3 j^lj l^jlc* AljLu 

^ ^ ^j iliL.-il Jp-ll ^Ic. ^)_i_iSLi\ (^-1 i A^VI U jilj iiLiLia] iA-pLaH k ^ c> j^jp 

_ II IaA OS LllVU*Jl J t(jj> ih^VI A>° ^ ji ' k.A Jij La£ . 4j^>La]l j lAlLaxuV I 

^_i! *1 ia ^Jaj-^o (Jax-o silitation *•* oIa^j d 

> *. ^-*1 ‘^- a ' j-^-p lAc. i 1 -a-»A > ■») , ^ ytSLcJl c- La]I ^y» jpa-uli dlVOx-a c3^ j)-a 

AJii jail j A’. eichhorniae j Neochetina bruchi ‘Uk.li jjSI 

^3—Lfcj J—1 j .fJUJi Jjj ^ ^ Ujjcj ^aU*il 6 -ia CiLalLJ .Sameodes alhigutta/is 

ij diL.-j^r jll j Ufljl. *J j Sjjl£ ^s 4-tgl^all ^ 

^jia^ali Aid IJlAj i_lr^ 4^» mUII l^Jill^ 4jk5lS-aJi £illj-a 

.^A^al'i ^_3 i~>» > Ai /j^a JAs 5 L^JbLAiJ 4 j.l-v ^'i 

<Luu3jVI UjIjLlII! Oua JLajLu^Vi - y 

(J>L—4^31£a 11 /jijLAckjl Ic,jj ^ ^ *1 V b ^j-Aa^JU 

ail 4 u» u A U <_A_111! f lAjjJa^l £- \ jj) A)^ -airiX-a t4_UL.Xjjall l^ji-lcl 

CllL^li.i aII _C J—5 L*Ja_l$-L* ^jl ^)4C- .diUlij^ ^wJAI i 

u->i 4^ ij ^3 4ji ^/| tAjl^ .all f-1 jjV^ ^ A^ajjl djl^ A-ixjjAall ,\c A x.jjjl-Ali 

L-U_L _ a 4 xxi ^1 _Lq ^ 4 qJX lIiUxLm*^ [J4^4 L-U^-UJ 4jlI llal! ^ 'f ^3 '■— 1 ^ 1 1 .. ^ ; 1 ' 

a.1_h _j .4_- k'*ll Cjjlil <j^I . AiVi ^jjLiuJi jj-o jiiS . !j^i\ /i'a'I 

^ '' ■" (i]Li* j . Al Am.«cjl j j 1 ■ -y ^ ^Ja\.l.^JI ^-4 i ^3 a yl '^' JSI 

Pueraria iUlex europaeus <• Mimosa pigra 4 Pass fora mollissima —aJI \—^.io 'ijl iS 

(jiillj Hypericum perforatum ^^il'i a A 4 Cinchona succirubra dobata 

jjijLiaJ! sIa ^iUj Uj^c j Opuntia spp. 

Opuntiti spp. • 

I—jil VJ ilJI j2—^—11 AijU CiLliS Opuntia .slricla ^SjJill Jilll <j '■*U. u J dlJ^)J)*l t m! 

4 0 djljL'iia 4A^iia c^^L^x-all a ^cl^-cJl T ^, * * * , « « * ^Jaj V Lg sAliaA j 

(J—* Cactoblastis cactormn <*11 jill c.1 CjK k> na ^! 1^-*^ \JLqh. n>.1) 

-^Jl CjL^-LvuiAjl 'JLiaLc, 1^11 ^Lij i 4-*Iij A-yJl oAa A_L2h.^l^ul! A_^q l ^ *X\ -y \ ^ j M i-v ^jNM 


or v 



_ 4 _g jl ijjJI AgiLLJI Jla-a J \\ uUj oULiJa^ ^I. 1 Vl-h) 

y\ jjl cJIja . Lj J i ^5) ^-V- 1^1 o-v \\ j 1 ^*ia j^Lu 


“Ui- AliiJI e j-A j—g (J J. 

O, AJ nut'll _1 (J1 iLall Jjj c _ J lc. .^llnil i_^o JjJC. ^3 AjjLj Cliljl '■ —I 

.IjIjSa AV < ,• • • ,jc. JL V Lg cAat i j£\ LjLja) *_j jii. auranliaca 

^ H ;il ^lc Aola jl«]t ^)4C. ^ I l ^)-g 4 .Tij H ^) il * J 

i ya Jjlc. Jlxjluij ^U]L)j Ajla-gll &' Ji g-lAV > " ll -t l-lnigl' LgJvlaJ (JvLi (_>* 4-jU. .nil AiliJI 

.3LUJI g.1 jpV^ 

AowiUj) Jijjfi CiblulBa Aja JLailui'jJl — V 

J—«J jj)}\ A~~l lc*j±ial illllb j.o^ a\\ _jj£l A LluI ■ 11 lIiLaL^Lu 

_jj&\ <j-iL-«ajiVl jJ a.^ia'1 i ^ i n «Vi ^j3I LliliVI «l^a Lj^SJ -^jg >11 oi&> JJo >A» 4 4jkjj . Ao=*.j] jjJl 
^j-o i_&^bC.j aJLJI 1—jIjj^iSM yC- l.lutJj . AjJal Q~*> II dA-oLcjA^l ^Ac. Jloa ^jjj ^jjV^ jj- 0 

y\ J _& J Ijl Aa] 1 JLa*J-wjyi 1.1gJ l^gJj 1 JU,l£ tilljA ^Jj5J LoJj3 Ago-llajj}) i_jLuijYI 

cllj yc- \ l* o It* i l^jl ji LojS^ Aalaji-ttll Cjljl-uli A_Aglg-o JJ ^jjSj S ^glg-all billl^JaJ) 
V 1—$jli AJ^jIa}) djljUiil tiilj Cj-agiAj <■* 'jj j\ ,^aAL^^\ Lg_ilalj-o ^3 oJg.1 

Ji_Jo djl p\ m > mVI ^a,»..) <j]Ua y£A . l^ialgj ^1 j Lo Liilx- ^ a*L1^ «> y^^ 

Bermuda ceder J^aj—j o^ili M CjI ij ^jic. l!» 1 jJ^Jl jiiU 

Encarsia loansburyi J—^jJ*=^ oJa Ag3l£>o y< ^ ' A\ .{juniperus bermudiana) 
1 j—=^>j ^ J Microweisea sutural is, Rhizobius lophan/hae L*a CjIaulII ^ jja-q ^ 

_all J ■ all jj ji__£ ji < jig liV I ^A3 jj ^1 ^jSJ ( djliV 1 djl s\ 0*J 

^ 4 . ,yA\ jl 4 a^a-s. II djLiL-gV^ u' '-^ j3 djl jjl^.11 l^IIj olgj j\ y 

^iSl dijlSi iviilJi -i*J dLillc. jt ^ i*iS/1 Jo^ . jt dlj-a 4^da*-a \ 1 j^Ja 

♦ oJ iIjlU-uI L^_iS-o1 j l^J Jj-lgSil j^aJU ^IJ 4_j.YirJj] 'JdjlLc 

4 , j| 4 1^1*11 LjUJx^ig ids jLaaiJy ^i\ ~ t 

t L inep hit h etna hum He a— jmi% J^\ aIaIII J1a AjcLol^yi a ^ V> S/1 CjJjLIc. j'i jjl ,j^a*j 
j— c- —a Vespula i_yd*. y* Aac-Lal^VI jaiJJIj iSolenopsis spp. ^ ^ j 

1_gJ _*-ll J'Luilj IaJ-IcI Ailil^ l JUH.ij A_=kj^j UJ^cl Lj-lalJ jj SAjJlg t> jiaUjj 

cA _jjUiaJUIj lLsI _jjUill ^_ \c- a _jji»-o djl^ijlj idaV^aJI .* ^ ‘■Jij 


oTA 



Jl(ji .jiLaJ Cjlia^allj CjUliJI <^3 4^l_yVl &CA (JUj ,4_ila_jja]l 
Sphecophaga vesparum JailoH o' 

. V. vulgaris j Vespa germanica o<J^ 4 ->jCj 

<_$ jiiV) uiUjlibUI aJa J \.s 3 Lu Jj\ - o 

i__ail£^a ^ lc Idle. ijjj-oLo (JijVl 4 " jl j\» jjc. LjUjUa'iU a r^.al ^ all (JjSj 

Jj— aaala_all ^ ic. —*JJ (jill l$-ia AjOajVl (slugs CjUIJjJIj £jl _jl!l) mollusks C)Ljjil 

Cjl_>1 ll jl jluiiVl ^.l^j ^dl a_joi£11 aJsujujj 4_uLaj| jl iA-ieloJjll 

.AaJVl 

■p 'J " e "l' £_3_jii]l id_lc A - IxJ (j_oj .Aatuiall Cjlia^all 4iia..lll CjLi^ji^Sl O^ 1 *^ ^'V 1 

wjOi Lad ^Slj^ll tdfc AjK ail AjOajSfl ^11 _jill jca ^illj 'c-ae cjjjaaall Euglandia rossea 
^Ji \—all —ill o—S-a' idled .tilia ^ Lill Polynesia l u a u jljjj iluiija Moorea 'yjj-° ^ 

4jlcl.i*j CuL-^j aij Adladll IdjjJ o* ^jjJI jj*-) o' to 4 Corcinus inaenas J^kd' 

marine ecosystem 4-uLall Alull ^-i~> ^ Ujjc. j dLedl s^a i Jic. l^j jjI Sjjjd dacl ^Jl 
.Ua.jij;ij “CLjJsLS-al Sa ecu Una carciri Jjiloll cl jjid £■ jlal dj 

OjLjliill ±ua (JL»xiui^l — "l 

A ML ,. ill mall CjI il jjtll oa 4 yn dllclcxj Cj--. --• ' ^jJI 4 '■ U y .-.l'i CjLjUull A' m i. ,1 

J3 —ddl ° J Jd—dLill A—L-ali. 4 a ■ ** \ j) 4_ii=>jlJI £-l_$jbU Ij jjpua U1j domestic animals 

jJ>—2k d>—^ ^ J 3 4jniJl djLjijS/l (j-A IaoIjc. 1 cJjliG Uj 46jjjS ^ ^ALfiJajSn 

4_aIx^. Aax-coj i ^<4 Ia^jjc^ i^yi^lsu djLj^jliall Jil ^ii^j ^jjxj l" ill->^ 

^— lc ^A-sia] djlc >—filS JJC kljlc ; ^Jlxi /jl CIija 

a, s\^ .r.\l ^ *ijVl 

.CjI— jjlaail ^3 CjVe^ll ^ono ^3 Cj^-t-o^aAll Ci^-liJlujl 

^JJ Ij^lj LJ1 Myxoma virus Loj a a ^ c^jljV' chjj^ 3 ^IjiL-i] Cllji ^^Ic iliUVl 

^l. ia . Iu aV jaI Jlia lillii .aIaI* Oryciolagus cuniculus a-ujj^' v 14 ' J^' A.. ^aK a l bjji 
Par\ ! o virus ^ijl —j J.-an'iuj y^j Acjlia 4iV ‘Oa.jljaJI 4 -4 aK all ^ djlOnj^all 

>^4—jlS t _ J —111 j 'uajji' <-_i>o<. ^ Marion jj> ^ (Felis callus ) SJ^jlail Jalaill 


o 


AaiU all GiL-MjjA-ail j OUIoilali p 


^_3 jL-C £ ® * , * * • ^-il ^V. _laiaJl]l o3A *■** A oU'i i^IJj ^3 AjI^LlwII ^p j>uC. 3a^j 

^1) * S Jaialll dil jljaJ .^Jj ^jj^Jfill I -A ^bA-L J 39 j Lilli A l.mll 

d 1 i^ya jV1 diS^ioj ^jai^qaJI ^3 \ ^ ^ 


4 ftl^Jl (_ya ^cLali (Jxo ALa.3jI Aj3u1jl 11 d illj.fill /)-& djUai^ftll ^)} 1*. J 

Ajjliiill djliVJ dAA AjJa CjLjaj-4-aJI p.lVLul r- j^l ,dJ3aoj ^Lill'l a-oja-aII .^Ac JaU^Il 

tdilALull (jpa ojjUJI Ajl-> a\\] A.inJl ^ In'ill ASlfr* djljjliill L*Ili J t," n^ (JpaU-ftil oiiA ^^3 

^—3 Aj-a—L <^l a sexually transmitted protozoa u^-j— i-> Jiku c p3l J a^j dllK 

»b'n^jT a O^I*1 %a j! o^aaj'l ^jLftU r a2- ; . U>‘l (jl ^)£LaJ j l^aju-ai 

AL^aJi piyil 1 


^Ic A-^^jjjnil jl Apb*^' AjSjtlfvLftH jJjUjj yll Adt£-oi __ aSjaj 

pL) (> jjm AjL^a-ali diL^LuiAll /j LftAi *3 . < > J ; l^a]l ^ pJlj ft^plxail Cjb&J ,l uaH aliiA^I 

/) a wull *J)j\ o3A t * dWV\ . AjjIi apll) jil AjSajiS-IaI! Jid^L Lgdft ill till! /j-a 

Jj pL} jl CjIjlLw^c AjLk-aVl La-lic* Lai . ^-JliSISIII Lo-a Ijjj 3 )jl A-JlS-d) 

a_i.yj J a^Xi tA jjIj^ j^l jl Sj(jjUjjjJU A!i^ 3 l£>d jji k ^li ^>-a 

. pr-*y 1 ^3 A_i 2 ^^l^ujl 4^3'^sL^ii 

Jj—^ bjAa^ environmental pests AjLJI oU v il ajJa Aa^jIjjJ^ >l. s . -Lu .it jpL 

jLPjVI plfil l j-Ara-* 4 {j «Sj j cAiI'xk tdjljlpJi AjJa L-<a^wa^.j toJuA^j' ^jjLLall u a Jl^j (j^S j 

&a_ a _a a^.i ^ ^ A^k^lSLft y^ui k aK> ^>J 1 a laiS toJua^kii j^^al ^L 1 ^ui»,^i.A..ill <_j )La^ij 

^ aJSliLft ^ajjI > : >i, .ai Clj__jjy 9 ) ft jj aLIs L-iullSlll oAA jy\ uu j jV ^ iC CjU^I 

■ a ^_i_i^ Ajbfc»Lui>s i j-$ ^Xai^ Alijla]! ^pjUli^.)! 


tLia ^ U A .'nj :U 1 ^wiic- L^j 3 CiV'c^J! Ajl 

. Aiull^J ^3 I Jal jiali-ft ^3 Ai-iiaj o^lcj 

j^Jat r*lAj jA J A_t^.^1 jjjll A_a3l^alt o^3 A-alA 

1_A ^ulj AjjIj-oImjI aJ a-1^.1 j d^a )UujVt AjllwI j A.nu Ail A^3l^-a ^-3 Aujk,Aa3lS-aii 

AjjLidajl fjiiJaJ a^lcj ^ Aj t-JL)llSli 

JLil^L-o— a]I zii ji£ bi j —o^ft (^uJolll 3_jlcj (_^aj ^1- I (^-ic- l^iijaa 

. ^ jl v— iV la^. 





Safety 

OihLiUI otiiil j\ parasites OiLlLaIiII j\ AjOI*J 1 Oslj-i^J( ^ya 

^ Ic. ^Lodl o Jail 0,1 m fi\ 1 _jAOa0 ,< 4 '^nil g'IjSlJ aIO^a OjIjujj oAos^aaII j! parasitoids 
jOufl o^)U^all 0)l*-ull \-a\ ,p jjjulaII 1 jil OlUYl IJ AIiauI^ A wnxlall JjOal 

A_j’iX <J1 ^l4AJ , ^1 ^jJj-kiV 1 AjlU \ a .1 a]\ _^JC. ^l^jVl Oj^ja AjjISaI 

jjj -£j "Jl till) A-4^JkJl £t-J^)j]l .ojLja ujIxjj (_jI jp> Jlii jl £_iaj ^jjaill (_y3 Aijli 

jljij_Ld^U dlj_Jdi .1 jj _Ul Aj» niril e-liC-Vl C/J& Jj kl'u Aijjiaaiail AiVI ( _ f ifc £jljll jjj-kl 

^tj_i^l Ai.^VnaM AiVl At £jaj L$jljJjli J <L^l£ A_a.jJu A ■ -.4.',,' 

, A A \* **, 1 .. ^1 1 ~ \ ir ^| 4j jJI 4 i l^i ij ' y ‘J 

A _a.jJ J_oisj . (JjL*JI aAi 2 ».j <-jUjk]l j>-a (Jjl3 A^JJ aI ilalixa f^yit rtV'll (jj£j La IjiU 

ia-oIIj j^jkall Ao5 (_£Ajl £j^a]l ,j)-a (J£ ^ic. (jLaVl ^)SljiI ^'■'~>ill 

jlj_ail ^_k. Aik JS jLn£.Yl ^ (jl i—!>.; .1 g-La^n .^j]! ujliilSi! A i^koill 


Jl_LJI (JiUi [ _jix3 . LkjJC. ^ AjjC.^i J4C. A$ CjlijJI (_£-kl (_y3 AJuil j)j£j (jjil will jl 4T.II 

jl_j«5 A_^i\£k (a., k-a jjV 0^1 dLOiLill L-jjia. Jl ^^1*11)1 OiL-b^-c^ jl JOI 

^_jJaj J /yi (jLJj AJj$-uU Aul^k n)\ j^kUl 

0)1 0)LiJ3^)-a4 ^ilvlS j , Aalrk 4ol1 <^ya A llVk a lj j$ JjIaLl4 ^uaAj 

^ya aO % OjUjISII OsljlaO AJaV^ _)$£. 1 ^ Q U WI ^J-aJ AjjjVl 

V (Jsi ^j15wa1u aJaVI (JalOoil ^3 Ja*Jl 0^ --iaJcafijlj j J)C-l>i]l 

.OiLjOjI ^-1.1j j^_ya A^OilOaII ^jaLa^JI L-il-k i,n\ £* J' \ Jl lio.J 

^ i>— n^*> Jill ^ LjoOaJj A-LaJj>*iLl3l OjIp 4 11 Loj I JJ 

^jl ( j__ioj ^-. ...HI JalO-aJl A^^J Aj» j,.Ua!l ^lac-Vl i^ya A ftn% ^11 ^\ OjjUjj . i _^3 ; pJ! jA»jI 

1_ a \ _illc- J tjl A^lc- O-ai A_lOJl<a ^jjc. jj Jj Oj'u j'lii]! Jjua OjIc^al^aJ* . Lj uO) 

A^gLc- OjLajjLajl 1 Oj'i Ajj-u'Oa A a >nk > r>'V )a) 1 jjS/1 Oll4L-<afl-a OlLJfiJa Jj 

— J—*-^) ^a— jjUi^Jl 0)1 —wjJaaIIj tAuc-lOjVl 0)U j % generalist Aj-iAjII 
^1j—a— illg a (jjj (jl ^JaaII ^j-o Q)lc- ja> JIS 0^?^ A_«lxll AuajJLoJI ^aIJSIj 
^ljj^_i! —xj (Jja i Jl^Jijl OjJjilail > ^ ljuxTi ^jl 1 ilajl .lA-il Jlujj >■ 1 ^-; Vj Aul^xjl 

a—jJj \.\ —jy screened lJ—.AjI^aJI jjal^^11 ^_y^u ^UoSlajl 

. t JjL*J! IaIoj ^a 1Ja]l OiljLuil a^jLSa] oe^) JuiaII a_OIa]1 ^ ^0^11 



<U* sji <jj4,LvN ljLm ijiL»3l j CjULUiII -) 


£_JJJ (jij _la'i'S -all l—A^Laldoj 1 . ^ J 

^j^oju J (jS-O \«&inj l$-i3 AjIijiI l^jLi w-uiLJ 

•jJLoltl <dald)l dl jLukVl ^Ujj £-* jdJl jl ^-alj^J <_$l ^9 Ajlllll 

^1 ( d ^ Lqj 3 _^la\ Va.ll £-a t^yA AjY aJ^Luu}! ^laLVall ©1 a (j£l 4<Lalj <jljjui ^Jjl jjtll 

6^)_ji ^)-_»>Jal l__gj V 4 jlnll dliVl ^>iIjuiC 4dV^ll (j-o ^ .cl ja>) 

. ^Inll ^Itull ^ic.j ^IjjVI *LalAj 


dLdlSll *dfc. j3 < Lal& ^ji jillj ^)ialdall d! jJ-liJ ^ <jl < _ 

^aJsdJI (jc- ^jlujIj dla^lxa ttlLiA ,j^5ij ^j! Scli£j dl^jJ-iiull a^A ^»jj ^^3 ^-all O^J t^o^^LuLall 
.^Jmli a^A ^3 &d.l jdll (jc* dLa^lx'Gj Vi* 4lU! f.l-lC-^1 Jlijl j«l)~u iJ j]l Aj1j.i1' 




gjtyLiiudJ 

(jiuLuAll AjajIjjJI A ^aLSall aUt Ua jl jii : V j) 
(jiuLiaJJ A^iKail ^jk A LjUajAA^lj ujLuil*J) rLjlij 






A i 1-1*1 i ■vtl^ a\| 


BIOLOGICAL CONTROL OF WEEDS 


111-ijjl ^ jl Cl3jj jJJLa (j'lia ^3 <13 j* JjC- C-.U) |_5' ^jA 


■ ^ ’ 


^_3 4 .'. 4 Cji 3 ijjljluj .13 y\ 1 j ‘ ^ ^A (jl 4j£*aJ 4 .':, 11 J <Jt3j^a ^UC. 

JLo_ ^ 4jj^li t —i^u lS-^ Lantana camara ^llL a l l l-uaI! i_iio CjLu <Ja« £3l_j-a 

jj_£i (jl i-Jua.) ■ajjiaJl oAA 6 li liij 1^ 'k ^ \ 1->-n. A-LALiii^. Aigil <j Li}l ;u n i ^9 ^jluu 1 am v 

. ^ 4 '*V. J |1 ^ 4 *V M ^ CJ C- J ■ ^(Q (JjLjJ 1 iC, «i t . Il l l I 


Cu jl£ Au-o jl (AjduLi^. Ail iAjjlui! A t aa*i1l CjIc ^-> dl jjjSL iCljliLuIl C i^ u^l 

/j * 4-1^.A_^-alV<JJ la.^ u^Q l$-La JLjJaII g Urfnl j . ^Jlxll ^i Ail Lid J^iald ^j iA jjLo 

Ujjij ^SM &jjfc <- .-LuLull djLjaj-cuJl j\ herbivores A_diL*il CjIjJlajI j' jS±*J JMd 

^ic* Cj^uIaJI Ajaj Jdidj LaIij tMimosaceae iAsteraceae ^Cactaceae ^ ddXjlc bj^Xj cdd 
Hypericum £ j—ill 1 —^—jJI Clusiaceae Able JId AjjL^I Ax^aI >dh aLI a f-ljil 
A—LLcj i^/v/nw molesia f j —ill 1 —a—S ^Salviniaceae a— tic j i perforatum 

.Lantana camara £>ll l$^dj ^1 Verbenaceae 

<jVI —— aJl JLda IgJ JjA^,V A^j*-a ^i y^j Acljjlb jjLojjyi o^X- A-il^-> Ai>i 

^ 111 djldlxtu^ll J&\ d-dl i.n^kJju o'j LaI'x. . j jjj uh-^kli L^_iS j-<uJ AjuMjld CjL^.U^ A=k 

A- _La wjjlS , A-\Lo£. AjjjjJa AAjLl& All A_^-9\^ a\\ (j J3 j' ^^.9 ^/A'uuj 

^ . La 1-frJiu i Cjlxufl A^ol^ll ^ji jJiM ) Lo'laj Aj'LJiill Aib^-ca]l A-i^jljxJl 


oi—&i jj'_9 A_Ci'a-k \1 ei* JS l^.^9 duali A^. v 'dJ Aii^J dul^j ^ jdSf 1 A^il^JI 

J ij J ij j_^Vl —LIj AjUS Clui J Jju &jlc C '■aAA‘i.J ^3 4_^.jJjjJl Aij^bl! 

^j-o Ajcl^^Jl AjjA^al'^.^l Ifk^jbj ^ycjl-oij'k 11 ljlj^.1 ? to-lic /«C-vM 

' w-L Uii—J % V « ^yll j) M (j-tai-U AjcI jJ)ll (3-WaLa-dl ^uillxll i— 


da*li .A-UiJ! £>^A ^ °/q \ * ,t tljSLt u (J- 4 UI j jj^al^aVl J 'dll jdir^ll 

-9 ^ji.tljuirkll kilL jiaLi-<a 3^^* A*\ j ibxi-uj Auilc v_5^^ t A±u.'\ll £>3fc 

. A-j I (3-J* ,JjUi Ia^)JC A i.dLLa 


cro 



AaAHaN 


0 jfc ^W j 1 fl"* 1 *- ^1 ^va\ Aj1 A,<Ltfii ^jjttjrvll jc A I '..■“>■»H Jiii]| l n\l l \ £tda jj 

1. — (Jjj-a_ (j* jjL*^ ,Jj Iaa A_J djtjldjl ^aJ jA (Jffij £-* jd — ^ 

. LC-^jj 

.A&ljjJl lJlJI£j ^3 oiljj “* Y 
.0 jiJl V fij h V1 ^]J AjxtaJi —V 
. A-ijIa]1 o liwil — i 

. j Ajljl j jLuiA>U ^IiLaII ~ O 

jLo (J^fLTu ji <Ajlj1o 13I ujUja^a-aJlj AjC il&U aJjAj (JjI ^lS (jlSLlaJI ”*l 

* jljAji •{£ jjJJ! £^I^a£ j! AjjuJ! ^pal^c-V i-o] idjl^ul^jl £-1 jA 

o j! j=*l\ lLiLxj^ £-U->^)Ij J (JjjjLg (j-iJjilIj j^*M dj \\ jjlj u'u Ai 

l—JsUj^A ji-£ jl nVliil liiA ji -l^j jiiAji jl^C-l Jij jjLo 

_ An\\ CjI_jUj Jc. _).\*ijui ^Jl jjLj j^ ©jSill <_>*jjili jIjic-I ^UjjJj 

*^ ^jl—& ji ^—3 A ia^xLa Jt.X.lj $ jii}l sAfc ji jji £ -^=*^3! C-U^ 

jl.lc.lj CIjAAJja^IaaII *■ t 'J >■ '~' s ^gjii djl^JlaJ] AIiaI ^Jc- 1*^ .Adj^ll 

(J.—A^kil AdOiAX Ldajl u \\ *■ si) £ ji>l\ jA Igdoj (j^UlaJl ^di«..i ^^Ic. A^aj^Ut 

33 . JI’I JiLiw Jiiil A dju. i it-aJ ^ i ^jjU I! j j j 

L l — 11 (j^)3 ^ji AiUJj^k^. j\ b-U^-OJ Ajj ^iii t. Loiiiidl J t «; UAli 

aLJI ^J-Aii JjS Ia£ (jL*- 1 jla^. Cjli 1 4 j > AdjJl^Jl oJA ^L-^ll 

-X- LqI . ^j ^jLo ( 3 j 1 *JI A jlfl .^11 TtJsuuiV^ c ^ ^)da^II 

. -Ji i A_u-aLi. ^jIuL : 1tl ^ Ij-ic- <> _ ^jb rC) l^-jl ^ C5-JJ 

(^ixu _}J j J _>1 J L^iji_\\! L_i^jO ^ ^)dl bTi^jl (_ja^ 9 i _)-L«uji^ij /_uiiajud 

^Ic ^ l» ‘u ^jJa*A JiSj IaA .Lxulll LiJauij 

«j— jjS jIjc-L ^1 Attagenus scalar is 4i*JI t*llj ^ic. 4 JI 0 S 1 ! j 

, (_^}1>J1 aJj^J^j 

Jjlflj Jj A S-iUI j& (j-uJ (JaxJI s fl'g.N (ji Ajlc. *b_iijljUAji jA j^J ji ^ r i>j 

ji_^ j J_j A^pbjJ AA-al^Aji (j jia d uAVLa:l . jli-iall JJC- ^ ji *,a- o' i ^Jt l^j 3 u£ 

:L<lA) jolujLaii jjjj »al jj-lj^J: 


. orn 



^ -v»l < aU---—- -- 

Ja jAj lift jl jlj ij-k-ill <_j-ojS £•* AijlL* i-lx pjJJ^ ^jkl 'v xll jb jjakJl — ^ 

, Ajb^pall a La ^laL^a XJa o^oJ.ma]l djl.l}SliJlj £-kJill d-aVl^ 3 jI j£j Aksl .X>^ n a 342 
J , ^| 1 lfL CLiilS 1 jj La AljikJ dl) j Vla njpQ 1 ja 4 irilAi La CjLlj jt£ l jl La {_} j^. 1 jlll — T 

! j djlnll jjfLi (_£_>^l jjj jl j£-oj o3jjk.i»fl\l Aj^jljjJl AaJISlaII 

. o j i 'N 4 »' I l ^ iM 


jj —j mutual dependence (^kl—fi —*jc-] ^^k Lr^jljxi (jkLkJI a.-^ slS k Ajjiaj 
l—a A > rtjjlrk jLiojl . l^IiaLSlka .^gk jjji ^j^l (Jjk (^1 jl La o 5 La A*kJia. 

iLJ 3j . ^ i>^aV l jkjkl ^3 A LiUj^a Clut£ ^ull Aj C- 1 3c. VI La jLLjjl lx> *1 j 

jjfu 4 1 "j/g-v 11 £*c AkliLall djlSL>l*Ji o.IA (Jk IgJ Omjl A-jjl.Ti.il c-I^C-SH jli i AfljkJl 

jl_ Sk jj LllLjlijll ^gk c ii>jdJ l^iaik L^JLaxkkjJ jC £tjjj LaJj jl AkU Lul 

. Aj^^ajusaikJ-o ^}JC. Ajulii ClAj-liSa jj£j 

AiSjuL —4 j,-a tA_ale Aflivil tJU^a-aJl L..l>kJl ^k Li=k.j] ji-i /jdUkJl A^jlko aI*w a Liii 

lilj jjL-ujjU a-ljli jj 1 AlLaJl ^3 i^lull (Jjlxll jjfLi jj tdiA-l^jJjjJI A laical) 

&dA el^cd ^jjuaj ^gJljlljj ojLkJal) djljjkill Ax-ja^- 4 j*a.j.^i jiw'i A-ak^j o ^1 jla 
d 1 % u^-il djLiLj lg-il ^gk ku-ajj .juM ^u-vll jjli dili jj-a Je j A n Q1 a vjlj ojLjail 

jl oj-oia. ^l jjil jlVn AJi^ JlliLj (jLuij'il A3^)*-aJ A-cj^^dl AjjL-oosVl A-LlLII AikiuHj 

— ^Jl a La ^^Jc- j±±. j3C ( 3 1 jlj AaliL-uJ^U ^aU AjI cs ie AjjJL-a A J^.1 tjjlS ^1 

. ^>1^ all (jjlSJl )La A-iicU (j-a Jaj AjI lji IjL-b 

^jV)Uti%ll A^aiLai j^jpJ) jcjjlili 

Aeljj CjL^jI j^_>a ^ jjoJj-uajJl J] L^jljxi ^uaULiJl A^al^a ^ J^-iill 

Cil—iiil pLak. j^ail j>a jAj \ A1 • ^lc Hillebrand ^jI^uIa -lia t^l jU jj>^ ^ w-ix-saill 

jl V] tA—jjjll ^ Lantana camara ^ULl l v^jie dilij jljjkaL 4 jJ»ll oLa ^ 

jj—adl oLa j-a L—ukil ^j-k- jkA\ .^el^oJl IjflLjAA 1 jLtA di^-U^a! djloill ILa sdjl jiadu 

djL-jUll A, "I^lko j ^ J _ a djlj^i djLulkaj d-La.jJil ^5j okliV ^j3^)XAjl 

a —^il^o j—^lal Orthezia ins ignis (3^ ^j^aSkll jx ^1 l ojliJall 

^LJI dLkill jl AjjJJl Jj^VI ^ J) 3 U 1 JI ^3 dlL-oj L-. u aII > i'ir-- djljLui A Lt j-v 1^ 

j ^ L . Aj. ti jljj^li (juA Ja^-11 A^al^al djV jL*va!1 l5^ ®^a jl L 1 j , cijuLull ^ ! 


orv 



(jwnlnixli 4 jaJ f±il\ 4^3'lIaI) 


jj—9 Sedum triphyllum 4 j£ . uVk Jo LJaJ jLal ^ 4ji 'i ^ £ Y ^Ix. Muensher 

^-9 Lbjoil ^jjl Jj JaSjb *ULuc2la1I £ jf)l\ CjIuij! u] 4 CjU^JaiSl JIaxIljU lS£j 

■h . 4jaj^)*lil Jai3l (J J-J LaLaJ Ifl jlo c-Ljaill 4 «TJi%jl 6-l^J dtiflU •) y* 

j! 4 ^ A ^ A 4j_ mi dLjuiS-Ji J ( j^*. ^ ) 4-qIjS el£i tKoebele JojJ lS j-L-’JI ^LJi 

^—j JL 4—A_o Ai^.! Aixj iKI I J]al ja J dll^j Lantana camara v-uJl JJ * j_J 
£—Iaj ji >jl— si j ^ji (jS-oj djLiljl 1.J S^)jJ>*JI (j^ .J oJLa3l 4j.il dil Ja loA 4 LfrldJ-ij 
ojiA Jo 4ial j^Sl >j Lalj t JjIa oj*^ S' oift ■‘Lalai jl dJaj^/l LgLij 

L-Ujfl Liic Cj'uj Jo jit ill Jui%ll 4_u*)j.i] oja ^Umi^aSI o jL J o Jill 

-4 ,t, wn^M 4 ji3LLq dl]jJ 4■>. jsUflli* g A 4_xJl jO 

JuLu42fc2\ 4_X^L1 x3 4jl 3L11I UJl J»UIA \) 4tJILw) 4jlLk Ljjjljj&t 


4 naia o^Lmo 4m1-Uj 1^. <L&^ Jd 6 ^u*3k J jI^jImiI JaijJ 


4 ujla-H .4j.iL^uSyl CjIjLuIIj JUDLoj 4 3.J jLull ^ *\ >nfl'ill ^jib j 13 JjaJl 

_ij l_ a!£j 4 Ifl’n.'xJ ^3 La .1^ ( J1 o4 jm*j 1I 4jjlpl! lIiI^JxiII J 

_3 .i^b Lo^ic. JiA.lJi jJ ? b lift <jJ J . ILa ^JUlL Jj Lftl£ 4-1 v»^ A^^yi^k. 4X_^ftVa 

Uj _ic ^*Ja_ jj ^Lll ^>xS/l (AJsl^l Cjl^LaJi Jjiaj ^3 qa jLuc.^M 

^—Lxiil jl^SOijj'yi 4Jt^ ^i) CliL-aj ^3 CjI J Cj^Jal ^3 4j^JaaJt CjL^ mJI ^jl 


■ {jiUrtH ^jipLo jj-® 

^5 - 1c. ^ IJlc-J 4^x0 Jj SjLkia 4il La^ic. 

t-4 j-ML>U 1 ^ tillojui^jl o 4A 4,0-vh Lo-o AjJl ^3 LxljLpllj jjx^k 

4 4 ua \1U ^u^Lmj! ^jjaL^j] l^LjA (jj^J jLpc-V^ J A3 j^)*-a} 1 MJjjaJj o4A LaJdc. ^ 


' 4 !^. ^l^ult jjUU 


4 4IJ!^lC-\ 4 wl ■ (jjJ t4Jujuo 4,nn>.4~v i o^)L_ia L^jl l^.lc (_LoAilC- — ^ 

4 _JuJI ^ _a CjLp]l UiLLjj J opla£j <jlcli JL Ji JpLJl *Oli 4j JJ 

.^jjtnJaJi Ja_Jl J 4Jc. 

jj j—^.) jLp ^ jj (*^ J J c> J'l-yll oLa j3 v t uLaJI Jc-j 

L_idilpul 1 Ji UalSj^ ^Jj lJ}jjuj 4jli tejLwall 4 Mij/i’i-\\i L_ijJj 4 ^i3 

i.i —\c. ^ Jlj 4X-lluoil t J o _jl iii.^. Jj Li^J A *juLoaJi ^k.3lS-a ^y a ^--' ilillj 



ji J^l A ~k a>\\ 


nj_a. Jx Lo cOlx ^jll dll jMrsJI ^jl Ldl-i £tda) j (JLajJ dliA j <_J=vVI dlldJI 

_4 J &l jl jl Jx SdA^JI < 1 iJI J jjjIj CjI j AJojl-4 A_u j (j^a d^lj jj jl ^\j 

.o^Jh^xJI AjjLllII Jl jx 


* ajjulu^j dilc-jA^-a dj^Lj ^Jl oL^jVI I.J Uaj dil^jJ^Jl ^uu^'i 

. A-pLk^jSY I 4-oiali dili dlljldil J Jl Ijx L-flj^)*-o dll^jdi. — } 

(_>jl—dfl ji a jldail A uinL-kll AjlJ ^■jodl'i <jdJ _laia ^ J ijl JiX <dij^)*_4 dlljpd* Y 

4 v> l . .-% AxaAI l^J t-** i > il ^dl j A] A^jill 

, ^jjilLkiJI ^jxa.mfl]l (_jA C 1^*3 JtdaJ 1IX dlLo j1*-a]I i j-VAaII ^3 dll^)d^ ^Y 


f /^yi (i _ 5 _3 l&dJ l jS-4jV JjVI Ax j«o> a! 1 Cdd Jj Jill 0 JdJ! u'-a l A_x>lx 4l,^i ^ 

I *pLJj^ ^3 Jaxl Aj-jIj.} JJ AjJLllI Ax j»q> a 1! dll^J=w ^Lidi La£ (AjJall ^_jdl di^ll Amidol 
AdljJI AX aII dll^)d^ Lol (^gjllil jl JjVI ^jlA.mflll QA ^1 l ** Pk 1 l-^» to j Idlj 4-lxlllljl 
V —-Jl J* £ jS/l U-a_j ^jluLudil Aja jl jiljl A^slddl ^3 l^DUl^y L 0 L 0 J A-U^ldoll 

.AjJiL^aial A-ai 3 dili diLLd ^L ^ >. ^ 1 

Sjl-Ja II 4^_ui=J] ^Uill U -Aj >Ld11 ^dajll jldxVl J idjj tjl i. Ajji J.I 

J ^daj Ajjldil dilr. ja% aII /^a ^1 ^jc- I.A)» j Adui^JI d^A ^ jda_^A 

^j —a U^ L . >>;j • ( A-1 a I •^ a. I I o^A j_jH<a 3»l^.lj ^g-AJiJ L^jI jl AjJ jU-«aiiy I AaiaII dlLi dlljllill 

A*JI J£ e> d»J AjjdiaJl La^jc- j< j^AA -1^ J] i —fl (JajJI IIa jJ^Ldo J jdal 

Hypericum perforatum L.l—1 ^-jj —^1 Ad— ySi*. dSli L g\c. i_JiAllj tAjol i I diULdil ^jC. 

dil— j Lull dil—c. ^a^.a (j^ Ac.ja^_a ^1 i jc> LaLoj ld*j jUL ^jliiSI Opunfia sp. _^ill 0^ j 
j_jc diU*.^i -SI a^A ijd l^J CjLjUj ^ddj L5 dl diljd^Jl dudlSI .Aj j\ i^ aiiVI A-Aia]l dil-i 

dilfl>.n.. 11 a tA_ajlLJI _ jj Afijji^JI L^jjI >or. (j-lx j W^lj^ dvfcu^l j Aj^LuJI 

ol -ia) 1 (j —a ^ J dll I La A^dal jj A_l_L^taC- Adftl^l ^Lu < La Au^ jl jXuii^l j A ^ jlj^^ jjd l 

^ij . A i lid .a Aa^jJ jjj^i jl AjjI LftjS dlda dil J ^ jydl diljld i _ J Jl JiajV Jl J. jd 
l —a o^jd^ dlljll^yi aIlaLoi J J ^_ja Ajl-3 iAilj^JI o^A 

.A ^ jjJa ja Adid^JU Lilli- jl Aj1£ Jaiij o^.daJ1 <j! ^_d»jj <dlj-uj t L^ddij ^JlA ^jLlul 

A —did Axj)A~) a jjij AddioJI l ft'fll Lode, odlx- JaLdo Jj^j JL><^ L-d Jll J^j 





jj (Lepidium < - »A 1 jj^^Jj Rub us -j^VI dUdll ^uauW Jlo) 4-pLAflj A-^ua dilL 
, dltiLull Jafi3 AaJJ^J /jl Ai5d i dll j 11 ^yn 1^.1 J LC-<. fl fctn^ *1 J ^ 1^. I- fl)M i>a JlddVl 

A _ a-£, dll L A {;\m Ae j.Ay.x, ^ ^Vn A diLa^ll ,jl Idajl jldeVt Ld .jl <__lxj 

A^L-a^ill (_J*-^j A_i2h.^lj3j^<JI dllm-all ^ja Jy&S jl 4jU-«a ^ja $,^ 2 l ^ ^llTioi d A^JlLdist 

o j— >jl t.S -A A^rkl^ g ^ i _ya^-«adjj <j} AJSaj jjjjca Lff^ AjxjL-u dJl j La 

s> j ■■ j ha ^—fi iitl *^aJl ^ L *fr>j 1 $j3 L 5 ^^J dlljldll jid /_$! jjjJ ^UJl 

dlLL—ilLollj (jjj-i 11 dll iSljj jj^aJl dltiSlj j)^£L , AddudJI liilj aJULq (j£. >3j^ali 

. lg_ljl*_i Ualjjjl ja£l jjjSiui 3j .jljjVt ditjduua <je ^LdaSJ jaSl S jxull jl djiill A_iidlAll 

0— 4 1-^ vyji Acaena scmguisorbae ijj* (j jJl LiL b. i JUJI ^1*3 

tLogda_ stJ jfC- LoLcj .jLaldj 1 afljK jUS j)l VJ J ^ (jt^jl A_jldw { ^- , t }' v ciliidll dlld (_>*La. 

IdaJ ^1)1 nill (jl jjl w_fl jjl^ <_3 1 jjl (_^ie l5^ J ^5j4a 51 j^a Aili lil 

£ j_: JJ di^Jl Ajfcjl d&k lillLl iHallica pagana Aull^^dVl eLddll ^ iLt9 L.i w Lo ILa j 

_9 Ida jl JLoIIjj .(_5^>J dllLdi A^ajlS-al djLJl jl d^aall ^yic. dll jd~kll /yi ^dl 

dilj^da —=J1 fj —a Sai^. g'l^jl Jc. JdLij ^^jll A^ijiJi AijLJl j-uj Wex europucus Ad ) / . Xl l 

- *1 ld"i a ^‘Ad "s ^ I'k. .V> 1 jj 1 \ J 1 A 1 *!! 4 i*To 11 * j' VI tAj^LkdlsVl A-a j all djlj >_alxll 

Jjj—ill ljt nh ^^ill o^)JdJl jjl ^ijiLall 4j-<i tj^il Ajli lilj Lh° 

-3 j . p-l *jl Ad*—iil jl (jj^P C) AdddJl 

(.Adli —ddil dj—ft l U^a"i ^^jil lApion ulicis duj^.1 ^ylill L^jlsdil di^dajl 


a j 11 a La jjla ILlj iAduidJl aLft (_>*id. i^ja L_ij^i]l Cytisus j-*^ H tjj^P ls^ 1 ^ S a )V 

fiL—A A Lie. £—d ^—j31 AjjLdjayi diuldll f*lj ^jLaL l^Ji-Q J-aLdil 

. Q jUdil Aduid-11 

AJ^I -uj a J> *l£l _a,j 1-i^.^^iJ ^dldaJl A^l ^ g (Ja AlJ)J (s 5Lil JJ-oVl 

i'ojiAA Jl£dl diLLj Ull Jdl ^ Rush weed AdddJ JlL-dl -o^l^il a dddU 

AJvd»j_11 J < WJj .AdaJ^atil jj l__>£dllj ^ A_ L, A^^j^jil jLj tA^jdall AL^j^II jL J^dll 

aJ^ uj diJ^jjd—uil AdikjdJl aLa A^alS-ol A_j» \ iL>11 ^.l^c-Vl _jlj’Wl dej a_i*jjLujV1 aJSLIaII (^jVI 

La A jLda —It aSjjII dilL y'LLLl diA^klft ^2il EHophyes chcondrillae L>^ 

_3 i*‘ I 44 U LJIj^LujI !^ja dJddli dlUVjit AJXJl oLa dlJjjiLuj) Lade J 

.Ujjl olid AJiLui ^jc- diaJl ^J1 ^jji^J^aVl Loa A_i^jj^aVI diljldll 





toj--I-U if, L-JjLalJ ^J^ LL^.U Aj^^lj-uil A^al£ y ftl l JjA. L-flul <_J£LLa11 QA 

* *> g) 4 (_)j 9 > n Jj V (jjLl! 1 tA-ilajlLa]! 4^ii*jxaJ1 4 _aj3 

^_9 ^5LkJ—Jl l ■ 1* >*J1 ^JA 4 »j tVJI ,^_9 ^mUJJ ^ ^Jj U AJ (jl J^)~> A) J . 

J T.^s. U <jJ 1 ^ 1 4 _ aj Jl /Jj_. "V j»li Jti tJlj-JI Jjjju: (J-^ 3 J 0^)LuajJ 

l>*—^ ls— 3 Wj t ^wUAjj c11ix4^a11 j 4_..u ; i»u ^ ^_jAj TotDQvix ticvtiosissimo 

J£Ju l$jt J (jjjLl^<al]j 4^uxJ\ jrtjjV J v JaJI 4 > i u.ViL- 1 ^^isllail oJb ( ^i 4-^13 U-*3 ^]1 

S.J«..,JI jj-oS r l ^ <ol*«*uSy\ JSUJ1 aoA iZenaida asiatica jjUall 4 ^ nU LijJjc- 

, 4_i3L^jl 4jjL^a‘^V 1 CjUjLlJIj iliLLull j&\ juj ,J IJ 1 ./ij. ■->-n. 

i^jiaLi _ ^11 4 _ 4^al£LJ) (JL^-a ^ 4_aj3 Cili l$j] <_jl 'j l ^ ^v l L. 1 1 Wj_l 

jl j-. >J1 4— ji» Jl 4 A‘ -lL*^ \l ^ _ JC. CjIjLu l^jj^au dlLul^oU jkE & 1$ a CjljLoi) 

^ 1m*i La-IiC-j .djl^fc^J! o^l 4jx-ula!l (jlal ^aII 4_JjV) J ujrkjj * l$Iix9l£-n 

4j1uI 1 c_fij^)lsJl di^kj ij; ji»\ ojJoJ Lf> 0* 4jta 4jjLoj tJUj JjIjLj^VI oJfc 

^ *-v ^ U L . ’’>JJ '^4-J oAjJa]1 

.<^,^<1 ^-L-«aSl ^1 o^U'wuVi ajj 


^jmjLuaJI <L^2&a! 4jl^LU1 P) jjVI jUja) 

^]J Ifl jl tl±a.jJ Jjj 4.2fcjL^u 4,i\n2^\1 L_fl3^] AjIojlII Cj^-U-al 

a\\ ^_9 yj ^^all AJjV^ s— linnn O* 4 ^ <3^ 

\ Ju ^uouV j 4x.^ij Ljr olu dil (J^ 4j*aiiaJl 

1 "i .glj . Jnii -Ujlill 4X- -ll£lj ^-aVri V] (jIoLIa ^1 

^jlj—xil -ft]! j A La ^ix-aV) ( ^9 4 xa 1^)J tilljA (j^ L . 4ilj 

^1—L ^-Jjl-vlil (Jax I u jjl (. 4ij^)ia pLjL \A^I^jJjwj! Lj^Ila-aJI o^xjI^U 

^_laa_5 .A^jLlaJI dltlj j ^xuLjiV^ ILa li ^A ^aJJ 4jij»Lki*^| i 4 j jL^n^V 1 Cj\jLuil 

^ j—ijji ^jl jl diLLuil &0A (^)A Jl^lj 4 jAxu] 1 ^5 4-i-ta^9 o^xx^JI 

> yA —Sj LaJuc- CjLuII <_)£IjV ^-fljjA S j&Jl ^J\ ^-^-3 djLn-<ijl ^JLk 

j\ J—la^ J—^ Ujl j>] 1 1 i>j 4-ilj iAioli LlJ^ 4 jj^uJail ^jAjJa 






(jjjuj C- —i-J (j±i jl t i'io ji-aoji j^ij o 11 jaAJ jo J a > -q ^ooflJ i jUo^.1 (J£ joj 

j^1 1 rVivy 1 djliill Aj jai3 ^ ^ji\ A& jo> all diliji £j-ojJ .4x.j)o-s o (J£ jo Js^l ^ylc Aijj 
^ V .;U I ^jLull pIaslB A_s Ajlda (juai3 ^ AjjIjII Ax j<ft> ujIs^jj £jJajj LdiJ lajlidl jl^dl 

dll—S^)J A —A 2 _id _1 (_^dl diBjll ^ Uwjili dilij AjjIjII Ax j^q-^-aII dl£jj J d*!^. La Ijji 

a^>d iJ! ^ 1c. aJjJI jaIuij <ji v )>jj lj^-a jlddVI ILa ^jVl A-C. j)Ay dl 

Ja*a ^<u-aj ^jij L^Jl ^ ( *aJa]I M j! jTiAV 1 1 g Jr- ^Bj 

dla jJ (Jja AJuj (h_j^j jl dj jx dil^dk A-ldd V dLxldd^M Aid A_i9 jd ^jd^jill 1 

^jlj tl_ a*\^ a JLajlII J^dj O^J i ^^^ <J S ‘>j j iBBi ^ill d 6 

jl A II [Jl H .ji *> ^3 dll jMi^ (_J (_j-0 dLlilj A-k^ld dLojl*_l ddk Jjdj 

«AljJ*dl dlj^JI ^jj ^ JxljLUI 

lA*LS^ Lfcjl^aJ (3^ (_5-^l 4—Jjdj *dxj Aj.ldl dll jLudVl ^jAdad 

^_3 A_daj dU VwJ Ju.id] ^.an^n l ^A\ jduJI dll jLudi (j-a J-lG- ABldaVL i^lx-aVI 

dil_Bjd jdoJ V diLu 1^-daJi o jd%!1 ^daJ J dlVLdl Lpaxj ").\^-j daB .S^>Lldl a^A 

tAali^ ■- ^daj ^jl a^d^JI [jJaBj j Jy*-Q did dlSjill u' j' Ajic. (_JAijJ (jl 

w 3 (jA; , 1 ' 1 ' ( j k ^ 3 J CjIjI-^LjI (jfc AilSJ djLo_jlx-a ^IjJ Aa3 iwjjfc jaII (jo jjjSj julLsJI jo jl 

4 o-iail ol- A llajILoll Cj\ llljjll Lja__jl jwal t_jjLiJ iuJ . A^.i j^J' ^oJa^a o J. : ^V: 

, ^j'l. '-^'•1 1 U.la.1 JJ (jSlol a j ■"■■"». II (Jjljxo ^3 ^ jiil j Aj —il_ ^lIbV i 

ju3_j] (3^-“_^ J_4-iJi t^la..b CjljliiiVI ei* (J^ a jot 11 jllakj Lo-ll-c. 

.AJt-niajI ^ l^JiUaJ jioj Jli, (AjjlS jl3c.L) ^ jjl lift Au jj jS-oJ l^j ^yjll 

Biology of Weed Control Agents yIuU»aU 4jA^^Jr<uil^llytdUfi Aji 


!^4 j 3 *jldH A_irk^j)x]l A_^.ildJl ^j-9 dllddil (j-a A.J > nj ij ^Xal ~^k a dc)L) ^dduiJ 

Herbivorous arthropods AiiiUdl diUL^ 0- . 

Fungal pathogens A; CjLiajoJI -X 
Fish v^Vl CiSSi S^\ -r 


.^^aUdl od> J£ d^.jljAJ ILa ^ Jjlld di^-uj 





Herbivorous invertebrates CjLL<aL> - \ 


Aai\£J] ^B ^W>, ^jL2kJl ^A^XlxJl frljlj jjlj 4-^J.ij tJjlAI rjl'ln'lvnl JJO*J 

jLjc-VI <jB ^.jjj jl (. \y} ^jIIj lA-iJuU! J^jyl calaL-ni« la^.j>ljjj features ^2 jfo**-> 
»■*—J=> ] —i- Jl owj>JI . J&\ ^-vll a^bI^aII JI^-q ^ 1 $ \\ rtt'tuij Sic. 

Calj ^\ fc jl a dJalaill ^ic, LiL-u jjjy ^ ^Vill Aa^jj j-o ^.ltlaj j! aaaa 

A- .jyiA V j 1 j>i jljLJl ^AaII I BA Aj^uj ^j-lc. jjj£ (^11 jalj*il jjl*J .A-aI^jJI Aa^lA'.^! A_aJa11 

jl jl A Jl dllj $lLa A J-lzkJ ajjl^all i>BA jl jl <^iLUi! ^1 t" ll 11^. I ^ 1 1 ^ 1 'if 

(jaij ,A_i^j]jjJI A_a>^L < L*J] ol-A£ tillj jl j».V)ijl IcA (JjJS f*CC j' Jj^B ^Vi ^all J-Ltlaill 

^ _ i AjaaV 1 jA LjJ (a Calaill laa.^Ij£j) j La.j]jjx*ilJ A ‘jl*l<JI Olajla-all jli uCaJ TL£j]l 

I frjLU CaLL—*J jBa—ia. ^2 ^lc-li jj5L J^-aU j-Q <_£» BC^a ,jjJl Auah.ji jadl Calix-aSl 

II ]j j a A—*al Aa^, ^j£ul CjLijlxA Ljajl jaVl i AW\ i . Jjihll 1 j* I 4 J jl£ 1 jUi J Ai,^ n»L «11 

l >^*.^3 lo A3 ^“n >1^11 -j^jLlaJl Cal jl-i.ta jic. JJ oj jl j£*j jJ^Call ja ^_g jl u t a (_^1 ,jlc. 1 —Aj3 jll 

. Ig-aLjl JjjtA j A. tnj^ -yll AililS jlc. jC^lLl 

ja! a!i ill j Aj.i^liAxiH a >njMiall j ^aUjuiaII jauII jjj interaction Jc-liHl OjA^ L 4 Llll ^ 

_ aa (_$ jll j-o llllA . l^-’n ^j Alu j^*- 4 e5 Jd 1 ^ 1 (J^ 3 Ju^aa ^ Jj-ali 

t j^— a 31 lj A (jul —j9 ^jjljla Jla (UjliLil JjLJI 4_L9lla <_ajlaj s 1^1 IbLlq 

—ill (JJ %Sf 1 Cj^c-Llll jiaJi^j tdilaliill ^Ic- A-illxll ^1 jj^M-5 Aaa.jljjjoilll Cliljillail AjLiJ-a^ 
j__A l_ a dL>L.lijll o!iA jjj jAj . (jlLlaAl Aaa>j]^jjli 4_ajl ^ a 11 £jjH&] 

Cal—jLnll j —<0 L_Ajjc.j Ai^luj_ a\\ >*i% 11 jjj ^Jj tAalUl AaK^aII j^J ^jIS 

♦ Aajj-aal jfAC. jal^xilj AaJuL*Jl ^1 ji»Vl j-s A aft4.^11 laiuJall j^al jC- jjj ^all t A^aI wli 


j>r^'iiil Jj^- CaL«^i*-A jA jl^J L» Aa*aaa jLuc^l tljjllj 

. ^ jx^alxll JjJaB’V 1 jLllV 1 \ 1 *aj Ajaaa-all A jlull < -J) jjLil j Aj^a-ouul A^lilaJl j 

Biological determinants of Host plant range iajLall ^-u! AaahjljaJI CjIba^aII 

^jJalua V j CalaLill ^jlnw \ ^c. l > oj \ ^ 1 Jaj j Aall*ll CaLiL-^aiAll j^ jj*-a ^ yi liaj 1 j’u4ii 

jjC—Sj j^*j . iliLal jjJI j-o A.! ^Sjajj aIa V J^-Vl jlaxli ^B iSJj: 

A ^-BHaII Jl ^—9 Alilij—cuV jljjUxwiU A ^jaxxaalajl Aai.jJ 

.Lx^jIjjj (jtfJL ud^l l A -v ^l ^ ,f.\ Jajialaj 1 . JiC AjjjLaV' Calaj jjj-iaJI ja jpaLlaL] A \ j^aJI 



(jljl 


^ CU^. .La ^UJ JLJI ,jaJI jpda ^iL t ^ lS^^J 

c^Adslnll <Lal£3i oj.iu-w.il a in*.ul jj ojlr^ ^jLiill JjL*JI l)_^j < ^ c > finding jjLlII Laa jilunld 
jjjl—Jij jJJ ja t Vfl’iaj j , ^dtjjj^kllj dlSjJl A_LuuiiljJ ojlcJ ^Lwjj Aulc- AjJjuII AdJbJI Jja3 j 
La LJlx- (jill jA Ojiu-w.11 JaI £ AlxwJ jJ A iluurwll (Jj^Sj .^lo jjjjlII jl 4 jjj jla-Lil 

jjjj jl jfLaj (JaIjxJI jA AJ-ixll t^lljA .Ai*il*]l .^IjIjlII ^£.1a]| A*.i.u 

AljiS <illj - 1 *_J jjilJ Aj u la AjjLu jjl locate Jja-^jII AuJaLuIl dl jA*l\ ^JaI j£ ojJlii 

A_dljjfL«j features ^1— fill dla— w-a <J__aI j*JI oj_A jAwAl) . j^anll £udjl jl£-a£ A iJa3j jl 

lsJ>^1 £Uj^j idiLull L*.j1j3jjaj 4 djLxlll <,L^u£ Jla) ecological community 

egg- _dl JLi) 1 $jIj ojtu^ll dldp Liajlj 4 (A_iauj]jJl spatial ((^cdjill) 

ij-fll j*Jl oLa jlj Laj^c-j . ^ j^J! A^jij ojdLklil jac-j 4 4 jjldil (JjLlI] As )1 mil load 

ecological host range ^j—i^)VI ^Wl cjjju U ji JUJl <^ClJI a^aj 

'—fl j_a_J \_a j__Jbj AjIax-aII CLljUiwVl djjk <dd ^^IjLxJl (_£Ja 1I jt <. flliAj La tdl£ ^Lll j 
^Ldl J£du ^ill <Ja 1 j*1\ jfli>fcT) .physiological host range ^jljunill ^ 1*11 (J-IaIIj 

^tjj'u — T csensory cues Ajau-^JI dl ja-w a\I j a^mI*!! o j>u-wll U^.j] j-Uiia : jA ls^ 

.0 jiikllj JA_l]l 

: AxuuaJI CjL^lLoJI j 4^Uil S jAxll — 1 

ojdUl jLn^V immediate cues Ajujwuj CLl ja.*w *>£> JaIjc. jul L)^-^ 

tA—jlull dll j__aju11 j i Aazw.^ 1^3j jail AjL&a^ 3j idLiill <.Liaa^ J s _^- > i f 1 ^ 1 ^ 1*1 * 1 AudLull A-uiLdl 

.3 jii^J3 Aa^k ji jUiiiil ci-ol j*il j cdljldii A-ia.^1 j 

JjluJ ^ylc. ojjjpdl A-LiljjQj^jl dUill dl flip ^ 1 ji j^^i 

dLj j^jjjII JXa (j AaLlII Cues dlJia-ail ja UjJC jl oJjUa Aa-sItw. j !ja jl Aj^I^, AA-aliw, 

j^ AjAiuil A Li'k^Lk^aj aLoISII o ji Lrw JI AjaLj ja ^jLu!1 (JjLlII (Jj^ 3 jl 

ja ^ ill La dLull jj^J jl «jJj£ dVL^. ^ d3 . Aalxj jl£ La-a Ualjjjl <Jai dlSjjJl Ao^klj 

^_3 jiiSnilj c4_dLijJl ALalSlI ojiu-vJI aJoaJjJ jdSjJ AjStl tojil-wll ^3jiil ja. ; !] Aiil^iJI A^lill 

.A IaS/1 j& j^a^nll ^-*^ a <. ' >xLlaII dliill 1 ^j 3 jj^J Ldjl ojjii£ dVl^ 

^_9 Lajlo db-oilj <L Aaj jlai A-ia^)L-«a]l j ^Jjiill ja dLull f-LukA ji jg l^ i j 

_j AdaLnll dl jjooJI (3-«l J^ A jJ aJJ dLiill jljLl jl i -1 l.a\ j^lj 4 oL^-jV1 



£-1 j—jS/i ,X^U!I jjC A*juJ .^JjVjJI (_£-ldl Jc. Jjjj ^LJLj ajWlII ojiA ^9 Au^ViiJI 


Li Lilc-J 4 f.1 AiJl JC Ui^j UjUtA-a Jj^ojj £1 ^yjlilil (JjLdl i jc. I.1 i*j IfrjJa-U ^4tfU 3_J^ilaJl 

A la^ A_ _ajLuu£ jl j /il AjL^Umj^U olJ^.a JuJl SJj ^V4 A_LkiV*JI Aj^Lj^JI £ ' yi\ jj£ 

j_ jSI AAji >.u-xL^j U UUi JjIjxJI AjuJjII ^-IjiS/t Lai .AjjLuII l^Jiljc. ^3 6.1^1 jl* 

• AjuoLkll sJjUall C1jL£jJI AjjC A^.1 jjj Aj ■ JJC- CjI^-lIaI 

(jjlll J -fcll j (Jfwll (J!La l^-La JLlJaJI JJJJ J /jfjAiq diUll A j-v dlL^-all ^jC- Lai 

, Aalc. ^jLill l^j-LLJ Aj^iVxJI (J ic. ^Lil j 

q -fc 11 Ajnjrtl j^yo AjJlxJI (Jiij jl Jjjy (jSLaafi i Aunill { jp- Lai 

^ 3 A—CjIjLjJ aLkj Aj' -y\kii^\ dil£Aa^.j tilLiA JLUll JiUM C5^*^ •U^* -0 ^>'.ul A ua\wll 

^jI*j dlLLill jj£ (jl <j£-aJ <.-*Uj£ . A LUnll <j£LaVl dlijj A^mjom CjLxLm 

. cLJI ^-aAj L«, >» O^J £flj V tilt (jC- A_*JaLJI dil^A^J' jSA Li^. Jil jl Jj£l 
ji ^i -mj^aII Igjd (J J Lj ^LjLLoII ^j- 9 1+J A^li J A > Ba&aAall 4 jjI.^iJI A_*ja]| djlj uliLLiH 

j > a. ftj ^!iJI ^IVlxall ^yi ^jSlj 0 L 2 W o jjJ (JLaSIuAj ^Uuu A^jAj aIjjjlaII iJj*X 

* J v_j^La 1I ^■v\ l 1 ^j3 

_lu! u 3 !^j_o oLull SilliS jj jj J iCjbUjll a j->. jaJI ^jc. L>i 

a i^ai ^sijAi jj aaI! dilfkiLJI •>- _ i-w Vi J jl i^Laull A k^ IjJI CjI jjAaJ' 

.Jlull JjUJI (Jjj5 AajJ QA <-fe Ajjj jji (jL«J LaS .(Jjl«j| tllUjli 

jliSi cLiljj ^>1 ia.!jj j! ij«»'i,.ij (J (J-«j !5Lwiij iJa^l CiUill (jli nJliAl Joaui J»^ 

tegg load 1 u-aj ill (J jr“ 3 i J u^“i^ 0 jA^ll aax ^1 jji.jj.ll j«Jl Jllj (jt Lai 

djL>’l jjjSli i ^IjiVl (Ji - (J >«j ill ^iJajl (Ji^/I jl^nJjoij iajJ ^ ojjji^JI jat j 

(jl 1—a£ - u^-*j ill ^ uajl vUiAaij (Jai AjjUi jJj! jC. (Jjlil -lAn'ii.j Jc. jjjSII (j jjl (Ja^ dll j 

<1—»_>ac |»^ij ^-a t Jj'i J£i jjSj Rhagoletispomomella ^Uill AjIjJ jj-o Ijac. j£i\ 

0 

.1 jAfi. ja L_faS/1 LjiLI 4 laxJ jj (Jiij j 1 AjjLju (Jjljai 


:o jfiJlj 4jitil«,11 t jiiitll jaj jtjjLl — Y 


gained experiences^ un^nll dil jdJl <jLa s dil JdJI JaI jll SjSjaII Sjiill Ji£ ji jLaj 
(JiJa—ii ^ (j^ (j^ 4 ^ lAlalS 3 j da£ Aijji a*j ^Jill jjiall (_Jl)Li Ja Jliill jjjLail jn 

(J—jLiJI dll— 3 l i/ d 4 j->K>,u 1I jjiaJI tldaC-1 4j.J ...-s- jjA dil J 1 AI I oii JJ*J jl jS-«J . JjUI 



(jlul tia 11 a -- *1 < - U 


oj _A t J |.‘' %"i J_3 .Cjl_^j'uH ^ jS ^ 1.«-»» V j\ $ -yll <jL>"i>u] ^yn jiij (jl (j^AJ jl CjjjLiiJI 

(ja g-l_jjl (JLuLLJ l" il ^laTu (_jl j .Ij-kJanj jl ' j , jaw i (je Al^at'ui ijjljjjlj]! 

• (Jjljxil .l^l JJJ <J**aA*M (JjIjlII ojAj Ait A i^siij 4 j)\ I \U (Jjl_)»JI 

^ijia j ^UJI j±*J| LlljUi) 

A U -ulji ^1 ^"i jjt jjSwj ^^all 3_uLiiH £-I ^jV' jjJSj j}A ^jJutaJI (_£JLa]l lIi! jl jiTtl (j-o t \\ 

^jijL-nJi AjAixj ^jl^la /)A«JnTi . AjA^JI L$£Uaj Axj AjjAiI*JI 

CjIj)_ ui.jj t^AiUl j^laU physiological host range ^^IjUJ! <_sAaJ} aja^o! a-A*x* 

* t 

<ii xAa*y Ll . i , 1 {jUH AlatSlI o jtUH Jj ^jlnnll ^Ar>j] ^ _^Lo AjjLuII (Jjl j*Jl ^1 Aj N , vVl 

^ 1 > VI LJ—® CoJ £jJajl jLai.yi lLi! jLui.j ^jli JaA Jj 

^ -ill A _Jaa^iall ^JC- c_flj^>lall c. ixmj Lajj J (^jILaj J A« /unj ^S3 ^ji jjS-oJ 

i a A** a\\ L-jjUjil l fl > rX**i 

SJAj . lj !jI*J) <_£Aa 13 jSkAluiil jjaSoILj <c.jILaS1 lLiI (JlibUJi JaISj 

Jj US l^ ^ a uaJj jSaj ^UJl l^aaII AjAjkU "Reverse order sequence" <3Uaj JaISUI )a$J 
C5 _ L t(^^« ^11 Co^jj dilijJt <jAiu sequence Iajj : ^) :Y JS-uj^ 

A_il j c UajI AjIajiU' A-Sj^ail C.L-k'l <XalSji <t b. Jjj ljjUj <A11a 

^AaII ^a bjljjIUwdl oAA ^-0 ^ JjJj V Cjblli ^1 a \n iUuj JijkJi AJjji* CLlxj 

A -iU» a\\ <■ ft j jJaJl ^ I * b. J AjlIC' AjAxaII 45A33 CLiUlli .fijAxil ^IjUII 

^ . 4_^iUll Sjs.UU (_£Aa] 3 jr^U. aUISII o jUaJI ^ b. J J, -jJaull ^iAr> ji JjSi 

jl , n^y \ oAj_&1 q Ul tljljLuikj <U*St*-)l gjUi’l ^^IjU-11 ^AaU 4-^Jjj-dl CjIjUjII 

multi jl—4 j^)M wjj!—^I jjV 1 ji ji (no- choice test 

i^jVl jUliyi L_jjLaJj CjliLull (Jjsu cj_^i tujVLaJl u^*~> ^ -{choice test 

Hydrellia jljjVl a^klj ^jUI 1 1 uuJaj tJliAl (Jjfu ^1*3 . Ji J n,a.^I l Jjl*JI Ja.1 jj j»Jic. 5iA ^ 
- j ^Jc. AJLa. P. perfoliatus, Potamogelon crispus (jiiLia. ^^Jc- LJ^u pakistanae 
I—jJc- ^-^.W V JS jl j-a Jala joc C 'V't*i ,.J tHydrilla verticillata J^Jaiall 

Neohydronomus affinis^ ij*JI jli tiliiS jL^/l l_ijUj <JU. ^ LpLLyi ;J Jc. 

aj_A J-*'.- ' A l^j£I A^jVl jLni.yi diLull ^jl ^Ac. LJxu C naJajj t'' 

•Pistia stratiotes •j^ a ^ '■—t'lion'i jLliyi di’Jliiil 


0l\ 





<jl_a tjjdl 0\^w4^ i^La A f'\ yW diLjajAAll (Jaj im ^£' ftjjill l$-l (^ill dil^jj*ail «djdLi 

(j_» 4_c-jA^ji J— A) jj _s £• jiil Sjj5 (jc. Cjljlni.1 Lii tjfl.^Ti J i_au screening Alj^iJI 

j_ Sjj ,jl t_J^J LL^iJI ojiA (J&a .jlj;iL»yi dflajA Aa.l_pj <J ■Lulaiil C1 jLJ3ja*]I 

e_fl^jij La 4.A , na'il 4 dildrxU L ^ 3 '^ L& J4^4 Ja (JS ( _ f k. 

j —jc J -4V |_jLj'j) diLLuj! ,j^ ^i.i £-IjjV (jialj (desire ability 4 jj& jaII aj-isIL 

^jaoLhJI (j^ Li]j 4jt>ii 4jA&Vl LV“ LjLaojaaI] jillxil ruall JjAaj j yi■ jj . (“LijG-^o 

A ^ J-l^J j>—* A jV t*—-Ijl— >ji1 &AA j^jia 6° ^ AaII JJAfiJ ^LqjI J^VVUj 

.n (jjU t JjlaJl sA^j OlikilsJI jy-o JJa AAC. (j^fLj . (j^*-« Aj^UxaJI ,j^* nVili 

♦ Jjl jxl I sAj Vfr,4 (jAjLiail ijJ 4 _-v^ K^1I (JI^q ^ Ajja^JI ^IacVI 

(jjl ^1 l^Jii j\ LojS AjfilS <a.jAj aJj W a Jjl jC- l$J (jl jy-a a£U1I ^jj (jl i t lyi m \\ 

(jjl V jfrl jj-ic- jl 4^-w-ftil diljliill jt A A > ^i?y 1 <*ja]| djlA 4-al^Jl <jjliiil 

- ■ - j V £aL_c. . [ ^ 1 ^JuaJall jIulaJI jyC. lqjIaIAhj jyx Jlfij o A^.jAj <wl-k.nll diljldli 

(jAi i; ^ l^Jl aOju <1 ^le- Ji3 j^^Ua£ ja c>- 1 jJl*J\ C* >1 uuldi 

u-A j _>..; ^l_wiI ^i) ^ljlxll ^ jjqJI dil j ^ta^alisJi (j\ j] Lua 4 <JULa]I 4 diA^j 11 a j . d>V t^JI 

(jl J__S Lua jl tl^Ll jC, (jxda iiia . j-*. jjl Jjlxll ^A ^a^^ini^ll 4_iaJdJI L^j 3 ^_il y± Jjjld 
.(^uU!d Ljrxjl dul£ Ai ifll > ilaII AjjJI ^a ^JjIjlII ^^a]| j^j 

^ uijajU a »\q-v diLuil jj AjakjijoJI Aa^I^aII ^-ald. s .“i-v. 1 

oJdj 4 diUujl jJt 0 JA (J1a ^ t A > d . AjVi% H cijjJall dud X*i ^1 diljLuli ^Ull JlJI 

(^ -LtJU Lua A_i1a*-a]I djj^)iail L" (J^^-v-11 jj ^Ull dlLa^In-^JI AiJu idlLgjIjL-a jya 

AuaLkJaj Ajj\jj Ical^j! oJ^jj-uvail AjLuilj«Jl dil^MiaJl (jl (j^A<Jl (j*« .^^IjIaII 

l nl vftft 4^jl 111 ~io diLdldll A Ju (j^Su LqJjc. ^ijAll (j^&j ^ ^Ijjj ^jdJl j ^jjIajI IaIa« j)C 

.( ^xxial l JjUII ^-o phenologically 





AjmUJ) »jMhaJJ yJjlxll ,j Ci) jLui] 


JjHi J^V> 


ulij^j) ‘‘-jiij jbii) 


A^jVI ujlij iA.jU« <J1 ijjjJajt 


( + ) 


(-) 


jluiVi jl jau*) 



jjjllfl jhliVI Jjij <_ijLaj — Jjl jlyii] 

jUiyi i_jjlau ' a jtfl-v U i**iVi 

_ [ _ 

A^jVt 


( + ) 


Jja*H 



cnia jUivi 

jjij ujlij — jjli jLiil 

jUi.yi i_ijLc tAjiiitii ijjjiiJi uu 


O 

AAxLoll 


( + ) 






Am ( j-J 4 d 4 4 !) 4.i *«iUJ 3 jjAAjUI AjAaoJ ^ CAj\jZ*?i\ Ja*tiuu ( ^ '^) 













jijjJl 4 nil 


:dj Li hill i iialifl jxi'u 

JjVl s y —" ■ diaj i"il"it >‘»U (JajSn L . 1 . 1 * 1*11 lg*i •',-v j jjjJI dll jjjlill J*ij 

i a-'j"'.,. *11 dihill jldxi 4jfLixljjj ^ >5j (_5j1ui*3Ij idiLhill (.Iji (J *dn 

(J _llajj l jjhll jljSjj jIa jj I (JjISj l^-i* »Jfc dlhill {.I jl i jlc. (_ 5 ^ ).*al l ( _ i Lal nl l J>5i 

a jjc- £*0 A-LmiLiuH ojjill (JJsiij t^'du'^j 1 1 _j jhJI jjiljj tseedling survival ojjhll »ha »jia 

Id ^ _II J_«!_y«J ("il Jill 4jm\u_a. ojlij jjiall (Jalj ^jj^a-JI JJsiij (A-ajlill dihliill 

. -ulUll dihLill 

4 —w— 3 !^ i l Ml v -i ^3 4a**uJlj Sjj.V\i a Aj^jA) Cjlj CjLiill pJjl ^ic- hlJ^ jjjIjII 

jl A hj (jA CjIj ]1 a3A Jjj 4. jA (J> /ijflll <jl jj 

l*S^ - A ^ yaJ (JjlflLj o La i^ja {_y i» 1 .433^1wm1I AA±j *ia]l 

j_ jC diJ * 11 J i^^hall i**l 1 II <■_ n«ai -dulill dihhill ^jhLudl dij^all Ja*-o ojLjj ( (jj ^ 1 

.^^aS/l 1~»» ■ -^*11 (_hl jC- 1 1 L_i*iUll dl^LjhJI jihll 4ni A d’ all djhhill j d l 1* 1 1 

Reduced recruitment of the plant population dihill diliJu ^Luj) JjIaj 

£■1_jjI 1 jjSjLiaJl <L^jL£-a} jjaJI Jc. AjJaIaJI Lo Lille. 

jj^_iS 1 Vij — J 4— ?X*1\ J V] .SjjLill j^la <^3 J4tull Jljllj (Jlflj jjiill 

^-| j_jI /j^ii )— \ \^.'\ a.a ^5® . 4-ilaiw V 1 -q U5U. (jSbujlj 

^jl j) l . 4 ^ > "i*\. .j ^ ] 1 o^ax^il A a 4. Ian tl l_i t-^n 4 1j ^* " ' t ** il**i l ril l 

4-±uiLLj l^j 4jni]l L_flj^)iall lIuISj 4jjj 1! Civile. j Cia£I jj jj3a]\ ( ja CjIjI^ju 

^ 1C- 0j3 —a!I t-^-3 iCjtjjlill (jilxljj 0 jAj tiJUft dulS Cjlij^u LqLjj 

.o^3a1i jx>La c- iwuj diijj'y 1 

<jc sl^^’v \\ ^^Lial L _ 1Ap- tljljjUl y±i j -j^il fl*v ij La AJxaVl {ja tiiljA 

tl—jlijfti vj - ^ 0 — 0 ^ J ' jrA^] Trichapion lativentre * cP^I ‘jj^' 
j jji^l jl!i (^jja. j*- Vu- . p Lkdj] ^ 1 % H A ^udj Sesbania punicae jjiij Tr'ajJ ^a aJl 

^■iL lJ Ijuj i<uLldl jjiJl j* %A1 dEjUJ J*a Rhyssomatus marginatus “U**_j*JI jA I j±-y> 

. . " 

LS- ! ! 4 LaL^J A iajirt%^l o^A ^aJ {ja l»-4 

. ^3 A o^A jLSlij Ac* jah ^3 ^3 



^ ftl -* U 

:<L*jlifl CjULuU jmiUa]) ujjaJI 


(J ^ (J p,\ AC.Jn4 1 Ajjl.l'lll A±ll j& (Jiflj (jl L.i^Uli <jiLaJ 

UtL..’^i jj t*UB c>j A_iCj\j jlauj La (Jla Ajjlj^jjJI CjLuII A^lajSf -iLuiS^ Lj j] icljljLuil 

lc ^JlilLjj i tlil ^pjA ^ja aII <iA3 ^j*a L^lljj ^Ac. Laj jl jjVI 

j—uqUc. ^ I Jjji ^ jjaJI <_1 uiIa1I l_i*L -13 4 <*1)V UJI (_>^aJU .CjljUili ^ jjli ja !\\ JUo^j 

.djLjUill jJuLba ^lC- tjj^a 1 LLm-fl AjflLiJal 

:<U m UJ1 Sj4*i < kft Mji<n jmjUaII jj& ujjaII 

K1 yi^kj ^a jl£jj ^CjUiSI ^ oA^IjoaSI biomass Ajj^^Ji aJjSII Jlij 

new AjjJaJI A.V\^ll yaJ i^ja <Jliuj »1 *-inrJ ^$1 ^5 j! ^ 

CjLq5I SjU-ac. L-jjkJr^jj t till ml l^ia o^c- ^aLIx* ^ja aJ£ cilli ^>jj .plant biomass 

i JJ ^ ^ ^__Ic 4 ^_jJi*_la] 1 dil^kL^kii A_LixJ j-s j ^ t^IvLklj 4 ^moLa 1I AuSuill wj) jA^l\ Aja*jjl_jJ 

.djlfill A ^.i.a’>i ^ at JjSftj 

^,4 ^uLiJl | ^jAj ^Lul j! ^»Ld jh<uS^| CjUII AJ^jlII <jj£j La 

Jj-iilall {j *ujju ^Ac. CjIjLuJI ^ja ^j^jlI jjSd .13 (j£3 *linear AjIv\ a£Ic. 4a*iL*Jl 

/j,_« ill A^^pj Ajj-all ullljloill Ajk*i"i a£X*J 1 jjl A^^-li Aja^ jjaJI CjAjL^y 1 

. j^jJall <_£ jpiurtj judged A^jjia -0 La [c. jj jjSj ij tA^li% JJC. (JjSj La UlLc. 

(J^aj lil o-lt> aJUj (jiaxj J ‘"^L^.aII ditjbu (ja JLLall Jjy 

^ f Q% j 11a ^1 j lij jSl tLj^jxw %t * AjjjaJ) A_IjS1I ^ja ^sUll 

. 4 t-v 1. 


^Ic Cjlaiil 6jJl (jls ijjjaJt aJjSJI ^j-s 4_uiS AiL^aVlj 

a 1\ ^ _1! *!■■• \ a < v ]aI j,j diLull c.l^a.1 ^ ^_jl i_iijii iL-i.ulxilj A'i«>l j a luz isUaJl 

lLiJ _a. CliSjall l.^ijj »CjI( j^> ^.talj'l-k.yi jjjjij 4]<i«‘iiii<iH e-Ujac-S/l 

(j — i ji_ift_jjjSJI I—jj— au ^jjll CjLjUill g-ljil (^ii . j*ill ja Aj mi * ' l,r - 

^jjll tliljUill liiij j^i _^j£) HajAj lIiIjlJI O yi (jJJ J jj (jljjS 1 ' m'l jli ^ j<a^ 

jjSj * JjVl j- g;'>Vl cA* • jj-^' W* uj^i 

l a L—JLc. . I&J jik. jjji-all ^1-liijAj jl JjVl llSl ml j* (■ 1 I ^jlc. Sjjls 

^, ji j-iJI t a.^Vm ^4 A.ia3Lkjj j^a ^ >1 ji.ll A u n iVu 4 ^aaI jil ^m^a]1 ^-3 * JalLaU jjSj 


ft 


dl£ dSij liilii OJ^i V oj^Vl ^ <j! Jj j± ^ wJf^lj 

j__*i] A_i^-ii 'i JafiLuij d3j 1 fcrfiji . dll ^pjA {ja JIJ^, 4Jv\jl1uj]j 

jj—L —s Carduus thoermeri CiL_jill jl jji JaSL^i uiu'ii • jj'-S-v <j*aVi <j* (JjSj ulibill 

4_1 jj_£j JAjlIIj <■_ il .^yi ajjS A«j 1-rtl .iii'l j* j!..ilajI jaij L»iu 4(Jjljj]l tllj-a jji jjA j3ll 


. i_ a ittl-t 


}<|t* 

j^ 1 - 1 


aj_ j3 jj—S I j£x« A-^j-uiVl a jjc. IjjjS Ijjiilj t" ll lilt c-l j^l jjA JjVl jJjiul UJ^! 

. ojj-li. A^uul jj jfij jx V ^' aj ^IjjS/I sii jjj£j jji i(J*i - jC i^-lLult ‘ a j. jl .CjULiill yu 

jj S jJjjVl di il£ Ijl (Jijj j^ill (JLi c-l^iil lIiIx-jILS sja&II j»l jjV l 

.AjjjI£j)I A -v , „'Sl\ j^Sl^a 

:CiLil) JlJxj j j<j - 1 'j' jjic- CjI j^Ull (j*L4 JjL 

A—jfiiaLijJ jjlfc 4_i_Jalj lIiIjaiUj CjLiill (.|J <jic. CjliiiLtll CLlljjjlj jl .IjV IjJ^l 

iSj —^*>'j jJjtil jitflj ja A_li^"i ^jlc- -LaUju (JjLjj ^ >11 j ^ (J.aw'u J . 4j 1 jljJLJ 

^ A \W lilt jl| -ula-Jl dbUill ijSuij . e jjjIj ^jAj ^jill u *^l jJulU ^ lc. ^ 

dl^jjull £3 I_ja 11 ^ jj% 11 ^jla fujy 4 j^.a-vll dldi^ll ^i.'tVdLi ^LoLaj 

tciL—uSoii i-iA J .AaWiaH ^-3 1ju\U fZj jJ (_$^-a l^j dljLull jIjhc-1 

Solidago A.a j— 1c. Trirhabda spp. (_>iiL_iaJI Ij—ii jA —3 ( *jjiij * JllaJI Jxl-j i _ s it 

jullj jjic. Jjj-aaJI ^j 5L »i i t jl I JjUaj jji AliUI j■ ^il 'i« 11 4 .luillj . canadensis 

^ d\ <^lt ijjlLaj jdjJI jl jjOkJ Jl&jj dldll dljl^AJ 4 -wjIj^j 4jnj^j 

J^ll J^*Jl jiUaj ^a^c. ^-a <_U-aJ)ll 1^19 dLuil^jJI f.l^aaj ^JJ 

dd ^lc- JjjluuJl i jA ^)4C.jj JJjlj (J^- - t^LjSjll 1-iA ,l^_» 

( X_ A \ la -v \l ^al_fiiS/1 Cjl jLni.1 jl AjLuuJ I CjljLui.yt ^l.’iVi.J (jSmu .Tribulus terrestris 

A _~>jl‘La'll Jya _ iC. 6J-—5 j»j._jiH] (CjU J£ jjJc. Jji, jljjull Jl r'l'mll jj* <Lallu j|jc.l ^l.’lVlul 

aj^S ji l^Uj'yi J j^iill (Jjlkjj i^jjaII A,)lli.'i JJAiJ jxi ijljall pljl jjlt JJJ^lll jji Aja^jljjjII 

. jjjall (jisj j*j jjifc CAiill 

ijjx'i] laLuall J^IjCj l-uIUII jyj jjiLilJill 

la» jjft—11 [J ^1 jC. fl j 9 Jj-lc-j <' n9 jjll jjic- <.*l) /ill j-o jjl aitll j j j A. -all _iA9 LflliilJ 

.^lull jjic. Jijj jjjll cSji^l 

ool ___ 



■a al'-i a uLuiilc (j^ 4 icl jajLuaJI 


«.Ij Jy ia.jj V) (jic. jjc. i-i»>>il] JJ jc. Jl Lumj fjOsu Jll el^-S/l J 

ja y»l-.A... Jl A_i.la. lilliA jj£j -il CjIjjS ji ojjjS “Jl-c. ojIja. A-a.j.1 jl -ijb 

till _ Jl ^ If, ^£1 jia !•»» ■ ^ Jalc. A Liill jl JL4 Jc. Jaxj A-Julc. Cjl j ■,»•>■ S\ jjJ 

Lantana c—yjl <■ .Sic. AJuj.iiv A^a'i« (jiai tJlAJl J^xu J*-9 .ajLlujl j»a a^II i J£j 
J Jl La^i^ii jl jjbU aLUxJ (^q ^c- jBj Teleonemia scrupulosa 4 -biUJI AkJ jj catnara 
jji—Jl Vi] o djl lilliS .pliuJl _jJ)1 (J^d CjLuU ^>1 j~1 AjiliJal ^ju^Uc. jljjUxJ 
dl jjI —aJI (j—* Ut^J—^ liljiiJl jjiljll a->j*^ Sesbania punicae a uluS^U 

AjOi A,., —<Jl dl j, u -V H Cjl J wJdJjl . jjjujl dl>l£! 

a Jil j*3l LaAj AjmIjlD dl J*aJI ^jjc Jl a£j^1uuJ 1 Cjl jjjIjJI t luaj (jlS Senecio jacoboea 

•Longitarsus jacobaeae eluiliJIj Tyriajacobaeae 

ijJH *. jjC iaLJa 5 juit^a AjAju j Jl uulUJI JaLua 


Aj _JljJI dlJ o^JL lioL l d^udl JsVl Jc jl jjl JaSLudj jil dLLnll ^j_uu 

dll JA^J Jll A jjjJp-cil Jc lilli J oXd-Ai 4 j^dll IJ (J*3 L$jljd Jdj ^jl Jl 

J -»■»* . Ad—lid dljJxM ift ^ -lj (j^Jj (_£ jjJ La Lilc. (1 a J 4 Ju.ldiH \ !lA All 

ill dL_jLill ^jj ^ ^yJLulLj dl^liA ojlcj dl^ull 

A _ j) Li dll AJauLuJhI^I _^dil ojlcl ^3 __)£]! l^-j J Jda dLoASxilj 

_j J JJ SjjaII killj (J^d iina.ll jl ^ll£» pLjl SjI^aJI ^palflA ij JLJ 

j-. 1 Laji oAxi jiSl (3^J^ ojlc.)j -laSLwall ^ SjjJ) eJA lj!^ Sjl^J 

jl pllLiJ S^IiIxq AjjJjJI j^C- La x bll (Ja \jC> ^)JjL S^jj 3 jl id j 

di9j ii]L& (jjSj uijxd t oJA AjsLdyi Li dll (_H t.’jj3a> Ijj Lol .^LaLu t-jLak a °y -i 

J aljC (J a^j u 1c. Jjal tallljj jijj l^ljjjj Awj [jl ^ aliljUiU i_jl£ 

Senecio jacobaea <ji iiiaJl jljjl Joji « ^ Jl < Jl JJl Jjj— tu .Ajjj^JI jjc. . rill 

ijUjj jj-i?Jl ^ (jjl jayk jj ji-JI Jelij Tyria jacobaeae jill ajUjj <Ja*ul jj 
jacL -jJa J_Jjl£ eUl jjl-J jjj iA&yuJo l g ‘XI iAai jj A^/lc ■ ^31 t # luaj ali^JI J— 

. Hypericum perforatum jj [j—iAill ‘Uaj.u-k (J Ac. jJI j-a aj. J«I I c_il j j,-»Vi j 


Herbivory and plant diseases CjLu1\ j-alj 


d_i j_4 jjl > ^j .AjjLiIiI dlLja ^a!3 l" il*i\ \\W A j. J ^ui l** 11 jl^flU ^jJ)j 

4-xil j3 joixj a > ni <jt£ Botryodiplodia theobromae aAuJ jj Mimosa pigra * ^’ i ;^ W 

,4 oJlA ShS a LjLoj dj^ixulj dj^jjdJ (JjLoJl jlisk. 

CjULu]1 ^u-u^Lw £-a < t£ l i jikilj uxujUJl 

jl jl c-Lall Aj-oLill Ia^JC- £-a d-ll^ Vi lvl l Wj 

ij —« J—Iaj il Centaurea maculosa ^a' : y* J11J1 

oi—A Sj 3 ^—iixjj *<J—ArdN 4 j 3 (3^ Jj ^pjiui (jC- % ^ V jl \i<\) Ia^^jjA^J Jjlx-a 

AjaoJo^JI J-Ja Tulill Cy* o Jjl > A< ^ CjUUSI A_j_a3LLdi 

^ ^ j-ixJl j <jjlii!l (jjj 2-a>ijl ^-Jjl^J Jxlujj .jl j£-aj .^Jl^L*uJl 

^—a Amsinckia intermedia diLu j£J . o!a ^ a£>1*JU 

c 5 —'j —«aifl d ' iA jl ^JJ ‘Anguina amsinckiae tajjUdJI >^c. jl Jj^.j 

• o joj£ jAj A *uU*i^\ 1 i." )LiJ <jjj3LLo ojL) j 

uA jjic.1 jj& to^aj SjLjjj i^UJI 4 n>nj (_£ jl ^uaj^xj ^^ic- «jA jj£3 

j^. ^l Ajj^.g \m .all 4 *uI mi^\ 1 jj»3 diLiiil A^aSLuj jjjj LaAiC- . pLcdl ^L»-a3LiAll ;_ 1 L 1 C 

CL)1 - jLuil -J 0^^ ^13-^ . L-UiilxJl La^JU IAjaj Q ^ ^Jsl 

oj-A C-J-4 diC-^ujl LajS 'LkAbj^Ji sJIjIjLij dj ^-oJ t-** dljU^L^oil A^uSLuJI 

A/ ^ iwi~v l i dll __)ALj ^jl^jixk*il J j * ^ A-aJ^-o ^)JC- ^ 11 * dilc.1 Jill 

? 

Community interactions jxJL n j\ di^liUI 

djljj— $y* (jj—a i<iijua Jl j jc. dJjjt^Jlj iAjL»_JI diljlaJl ^ie. diljJiijill -j c. Iaju 

\ j • <■ j l ^ Jn~w '} r. L ; La j^l jL.II \a l j 1 L> ) ’ jj ^3 ^jjLdxil 4 ji j ■ i‘ 1 4 J ^ a]I 
4— j.jil-J I el_sc-^U |_)ojIj3 j\ Jjl jc. ^ 1 ■ ■**' jS sJjjLoiJI 4_ujL»JI dil^yuLkJI ^l^iVl ' ~ ^ 

Jia iJUJI (JjfM j ^*ulj ijdo IjJ jjllll 4 jA*j 1I “Loir. ^-1 yVI i_y> sjlc. j 4jL3>_JI 

a — jj^, —it£ ^I^JI c >a*j ^ Pareuchaetes pseudoinsulana^s jJiaJl u-uiljJI 
cjliLiui ^ 4alli jl ^ LoUj JJia Udu Chromolaena ndorata A. uJ i » ll aj\y dll Aj^^I^ n]| 
e^u>i—^Jl dj—i-ia^xj Lr^ 1 —^ O 1 • J L^l djl^idk Qjil jial J ~ ^ I t-** t ^ 

• Mesopoiobus sp. J l J^iUL jialiJI (_ya*j eddj JiLai] Cystiphora schmidti 


A_3 _^3 4 AL.. x.j (jl itlraJ ^_a_a.ljll Aya. ^]_fcn31 A_a.3lS.A31 - V 

j _ iVi -_ j1_£a A rtiViVl ^^a*J ^3 ^)l3l lAi ^LaHi.n ^ill AjjLuil £• l_yV^ A * nla ' — fifc-v’i 

(3^31_Lall dP-A i jk '-J^lc-Vl 3 -Q Aj^O }A ^ '.A* j'^i d)SAJ -i /juaxj ^ij * Aji-v a\> 

ipL__ j_j ^11 A33£Jjjia 1) A-JLiu^i! jL^ui /j^a „iii ^y 3 -iS L-Sj^la]! -_u-iaJ ^ f^i j\j .A^-Laa!! 

• 3 (j^uLlaJ! £*ljjl ^3 

LsJ-iC- ^kl^J /jl ^Saj Jjl Alk^aLal- ^)JC- j Aft-^-luwtUl A klloia. l' ^\a AjJ^ill AjjLuj! 94 ^ i — \ 

. La^JaxJ £-a ,J.Jai>Jl '—fi.'i^.!lu-a3S p jii- jL—iaSU J^V I P ^i3i Jla .1 jJJ 

Agent selection fliU) 

^ '“- 1 A *i t t, . .‘ 4 -v . A-i^ jjj ^_Ll3l j^I.i»jI y> J\ jp. (jjaJI tjlS-y) ^ 

_all ^JAui)i\ jji 4 ^JjlxJl ^UltnV’ll CjlJ-li^i £> LkJjj 4 Ijmjj .AA^ImlaJI AjuLlJlaJi .1*^3 

jl A jVlm mW ^ 1 }S"1 < A£- ^ C ^‘l ^ J> i— L^ilaJi ^ > *"lj 0 -5 jW. AaAxj Jjl 

$A-SAj^f A-icLftll _ll JjJasi Jjp tAl^o jpV) (j^Sj La^jCr . A_l9^S 3 IIXJ AaSaaII ^1 cpV^ 

Aul—.uL^.Ii A^sLSa ^ yj\ jLna.! idle. yfc (jljLLaJS Aya.^3_£iJi A^3 lSa 3I yk-aL‘\& 

h JlU! (Jjifcj j^ial-Lai A^-jLki-a]l Ajj^li (Jlllj ^3 A 

^—3 Saivinia molesta ^ A^ilS-Q ^ Cyrfo/?c/^oi/s‘ salviniac ^ ^uiWi ^1 

i- 1 ^_ aLc. ASj^ j . Lluc. j i^)^U4 A>al ^Vutii ^ la-ii J 0'^ 

. i 3 Ji/i^ll c 'jlj'i 1 !' <^-1^ ^ -iii 

WA jAVi jjj'ull'i 'JjlP ^L-aU*Jl ^J*\^jj tA lii-^aVl L^llal^a ^9 A ^n.t.n^l^ ^ 


A-j jj^Ji J _l^sLuA] Cj llt^a ^1 4 3 ^ 4Aj2^jj AjjjLkJill *ull A^«t^jP ~Y 

, Ao^nL -*-A'j.j O-laol La 3 Ale. ^aii LgAjl 9 ! 

^—Ic. —fliiij 1 3 ^ \\ *i) AjC. joi! 3 ^ajl jij j^v-aLLtJ! SCC»rcd s —i-ii^aJ — ^ 

. 'jliLulaAl Auah jji _j ; n3i Aj^I^aI^ jL^a ^ Aj^3.Lill ^^lAxli l^jl Aj^iaj 

— ;^jL Lj A^x^IjjjJI Aai'-S^ajl^^alat Lfrli «^il j ^lll CLiUw^ll ^AJajj 
A_i9l^]l Aj^.^)^]Li cA^C -1 a-lL'^j Aj AjLojiJj i^LflS i3 ^ jj-kll jk ^.iwjl Ljj^ 0 ^ ^ s > j ""1 


, Aijlc. ytfuy 


u*] ^^2 jai >-> 1 1 tjiII ^ ^j]l ^lij ?^kljil ^L^XiXji ^UJ 

. ^ n ill d >>\11 ^ ^y-«at-i*Jl AJs-ujI^j 

^L.-sa'iM l^ila j-q ^3 L^JaLJkij JLLj ^!ill A j*j llvJ Jljli A j ^i-v\l — ^ 

_S-<iJ el-i—c-Vl oi—4 J 3 ^^Ic. Aj^.jAj Aj^C-^jj ajJj^Q UJ^ L^ 0^^ 

j<l 3^1 jJ J AW ^ya ^uul Ajl Ljajj ^3 ^_ic j l jl^JJ-u-V I CjLilaC f.Ujl IajIajJj^j] 

. J:l ^)±LlaJ 1 AfilVui ^3 1 .3 i_l^-j AjxaiUI 


(_j-a l—A^).iS> j clj^jj-a—Hi' c^lij j\i ^isU^Jl ^^U3 lH (Ju-<aa-a (JJj 

t (Jl !La! 1 > tjj 1» ^-1*3 «> 1 >tiLi-all y.^V',* 11 ^^3 L« 3cLjaJ (jl jyL«J A-aUI 'ill 

<—fi s— lj Ajl ^Jc. jjd Taphrocerus Schaefferi ^sja^JI jA-ai*H dijlS 

o^l j_sl (jj —j ^jI jlaV 1 oj^Usi Cyperus esculentus a j^fL 

A_jIa^J ^ .o tJ_aJaji! A-kJa^c. Aj| JJ AiLjal t A i^u^Wil Ag_=J ^1 Aj^U o.<<Jl AjI^IAxj ^ja Uui 


.A >W in^H 


a ^-“- 


Plant pathogens AjjIaUI CjIu3jaa}| — Y 

necrosis J)ji -V- i Liu.>>Ti^ ;a afw ^ (JjL*jj Ig-ljl jc. au^j ^ic. AjjLu]I djUja^o-oll jjjp 

t C i\ n i ^jjl) (J*3 jl A joA^JI AjCjVi t- ^ ^ ajI^II iAiiii^Jl A -n. ^^ :S/1 

i»j—a) hyperplasia i_$_^ jjc- >*j ,jJc. LptaJI 4 -a^oijl jpISj jl thypertrophy 
. jjl—Sill j—a £ —lJI jl etiolation ^_:>aJill jl leaf abscission ijljj'i 1 ' JasL-ii jl i^LojiuVI 

0-ol^j ^3 ^u^LixS A^3l^-o i^y* L " ^ ^l *‘A a .^ 1 ^ ^yn ^lr-j 

augmentation jli^Vij jljil^V 1 u-° cJ^ ^ ^’u^Vuol AjjLuII djLja^o-ali jli 

j^aLic lillloj U LiIlc- -bioherbicides (jjjji >^I 1 \'c a< ^ i$ ^ w\tuj l^ja 

A —CajAA CjUu!£ 11 ^j-c ©3 j^c- -1^1 jJJ l aujj . A qK-v ^ Aj^kt—jlfti^a ^^ ^jj3A 

A^al^di ^LauAVi ClilU Cjlj^Jaali ^jl V] |hjjUuj t^yu 5^3 t_)Ja3 sJliLull 

. j l i~q -v \\ Ao^j^] jjJI 

A—aJ^ ^ ) (_j1 ji^)ii »iiV l 0 -«i^ji_^3 A^aAauAJiAll CjL»Ja^Q-all ^3 l'‘ il a 

^—si^o ^jaj Lxa^h jUHj^M ^jJc. Sj^iail i pathogenicity A-u-bjJI Aal 1 *^ 

11 A^a—II djl—J^la3 ^j±i O^J -djUu-al) o3A 1 cJ^f^ ^ 3 ^ l _)-Ua 3 CjLuIl 

iLS—^^ t J A«*iny U A-UutLa aLiaJi ^JJ"^ 1 1 1 ^h>^ yS/I 


A*^L£a]| 


Ua U Axilla jic, ^g.3 ^Ijaj 1 * 18*1 ^jjL-iaixa la_ila LaA jJ /jjljlo L jikc 

4_-v A ^ U ^ja^sI-IslS S^u5i Alld-S A) CLi3_^^aa]I . 4 -1 q\ ^_a\! t a \ 1^ 

Jaxuj ^^ic. ^-aU*Jl 3 * &3fc ^I.YviwiLj l \Ai Aaiyi CIiI^'l^JJ! j £j ^jUbkl] 

Heliotropium A A a ilS J IJI jlJ ^ Uromyces heliotrophi ^1-ixJI jJaill (311a' 4 Jlldi 

europaeum 

4 i-v djl Alx«f^ 1_ ^ 11 at ^. n \ 3 ^ a s ^ il l l " il ^ -^3 a a II 3 *^ l A 3 >c ^- 4-j^ j l^al l l** il i, ^ a ^11 A i_i ii 1 1 \ \ 

— 1*J1 3 I L-Uxa—J A^xaLik A_ix*ni 4_u*Al CLili C iiujl jLiliVI Ac*^)-^ Afli *a h 

^jjta—I o-— jJltw <JjU.Li— 4 jLIujty \ jl j diljl^lil ^jic. \jjL4jJi a^alyu i s jjx 

■ 4... fs \ A Cjli-L-a >A i ^>4 i\) j AiUjlII 4^. >> j,.nll ^jjjO . A^ Li^C 

ftj}! C- ^jj__Sj ~~4 ;.^ Jjl JC. t- < jj]| — AjI A^ali 4_j^)laAll dlL-b j^aaII 3 j£j Ia aJlLc 

. ^ l u-x. 11 t-** > 1 a> \.tX A^^lj <j jl_^j i*. j i ^' 1 ^*1 \ i ^j*i > ^idlSSJI 4jl^ 

Herbivorous fish <jJuLJaJI AiSI ilL^S?) — P 

A_JTk jl Jjuil 4j*jliLji CjJjjU ^ **> 

3 ]—3 4 3^-40_li ^Ij'ljJI lifci.14 3 ^jS/l dlLiL-aiA ^ y&JUj 

A >A^Vu *■■. {JJ& La LJlib A Ax^y j±i ^jg^a l . u lS 

^yill jxll ^AaII ditjUli.] ^ji tAlaSU aquatic macrophytesA-uL*^ diljUlll ^aI^q 

- _j* ixlt lilt (jxa jLiIia.I Lj-UlL 


i^ja f.iiiijj ^3 iH-AuiS/i 3^? 

ls* y^j- 1 ^ j1a*j establish jljiLj ^ y 3 jj 5 jl yjjja jA a.%^Ka\\ 

L^l^l O m"\ 3—4 ^J>-C -v"-, ^yjll AiaaiLlII 3'J-3 4 ciilo 0 jl jl ^liaj ^lll djL^l iAA^ 

<3 }—lu 1 1 >i *i ^ A cKva AuLaSI ^^0 oJlJu ^jjLUI ^Ic. o^)-ia]l V$\ g. CjljLoi 1 

1_^^>4C.J i3L<L»jjS/l 3^ oAki'j L-iil-k \t\\ jaj ojLjjJ 

j-iji j 3 ^^ ls^ o* ^j ic_^ 3 ^ y 3 ^ 

L-«a jjk-ta—i.j iAi 3 A^llij 3j% lA'SJ ^ Clil ^)Lac.Vl o^A 3^^ 4 _a^uj 3 

t^jiij 3iki ls^* ^i^>yj ^)4& 3ajlll«aJ! 31^ y 3^ -aj^i 3^^^ 3^ 3^ 

capable ^LuVI ^Ic. j^ls lLILuaS/I 3^ ^ jj 3 'S^ jac. 3^4 3 j^ ^ 

^_sl^all ^_ a ol, jail dil£jjj Ajiaaoll AuL^JI ^ivJl 3 j^ U* LJlc- .ot breeding 


ool 




w —ill aLjUI physical isolation ^anU' Jj*31 jp*-* V a^jUL 4_jy^ jJl 

jl CjljLja_-iail £ 4 jjl dlLojuill [jflAJ ij tiilL4 xmS/1 A£^)a. JaiiJa 

jl . J ^ (JLmAmiI 0^-^ .(jj^)ifc.l Aj^Lq /^LoV (jla-uiVl A In t >il ^-> IXaC- Jiu-i 

. Ajjiil wljl.il-1*J 

A_ jI&j ^L_Jaj j _ A j tiLujJl ^ jJ jLu^J ^ A_WJ>| Cjii iilLu^S/1 LlA^l L5^ A_la*j 

Jjj— ui ^—Ixi .jjjpti\ f IjiS/i ijjil <_>»! JiL& <_Uju (ji ^^Ic. £jill oj^aj brood care 4u»aJ1 

^ J I * ^ l jjjl l-d j AjjLa]! CjljLiiil <i]La^wS/l j)-« ^1 ^jl 

(jlSj Tilapia zillii j&j JlJljill i3^-o jLx £-1 jj^/l o!a l ya (jl±ij .AjjLail Cjl_jiill 

_ii j _ hi lUHII ^jjll IjlA (jl A^Ij (J£j (jl£ 4jV 4 j 3 i_J_jE-^s JJC. (J^-a.'i/l IjiA 

^—a Ia jUla-sij ilal^VI ^j-lc- A y-u JiLx'yi llA jjlS Ji5j .A-^jli-o 

ojli—uta Hj— kJa^xj 1-i—Jj Aj—L- fl'vjkJI o jiA Aj (jJ T’. zillii Ca!\jil ^^jll L&iu jlijcj) 

• ij ja-Vl ^-IjjSfl (jy (jJ jISLiU 

(jIuLLaJJ <U£»^J$aJI ’<Uj£il jj <UilV>inU wLo/Alj «jLuUJ| :LjC 

Herbivores and Pathogens Used for BiologicaJ Weed Control 

A*Ja 4_w_jjda]l cl.ic.SH i' jf ' 1 “j I 1 ji l l jji~iH..ij JjLa. jj^ >>>'■. 11 <Lx3lS-c]l 

£ 3l yo ^ i'ia N-^-1,.,1 jl 1 "'ii'iUI ^jil A wjjlall ftljC-S/1 1 j^ 1 4 . : A-v\\ 

(Julij djl 1 j] ^ !•■** -* _^3 1 " '1^1 Ar - l * A - ^ . A^alS^jl l J \ t *r, LqAjI I^LqjLL^!J A Ijt a 

jAj o^jxIj l^jjLajjj AjjJflJlll CjLja^yiAll ^ya ^1 jjS/1 jjJaXJj ^ _j^J\ CjLliwaLo 

—c.S/1 jl—SSI J^Li. j^o Llx^Ijjj a^9l Sun CjLLiC. Ul picridis ^^31 

A _jAiull A^alc. Ajj'uftill CjLlajWIj dj'u^a^)AA5! i Alq^a 1 ^ S lutjn'i Aai AjA-nUI 

CjI—£ jl ill j ^^)__ll CjI yS ^3 AjjIaII ^j^jLwlaJl iIlii.K.AA.I 0 u-~»a^ ^3 tillAoiVl ^ ^ w'i.*-^LcaxS/1j 

. ill j iiljJl j 


JIa»,1 * J jjy* ^^jll CjL^jJ ^^ic. JJ JJ 

A3.^iuLftll A^^IlUal^JI Ajtuiaj <■ A j-. j sUil Au^^ljaJI ^jusijLfc-aifcJI {_\ jq \ jjtJl o^A . AJujl-c 

.CjILISH oAA 1 j » ^liil 


ooV 



4 | *v i 'll 


•^Jj^ill (jtiaxj J dLjliCUl 4j^j£nll A^ldo]! jc. CjIjLuI] A±y <^al£uiil ^ &y\-^'\ 

»1 . A. — C.^ 1 1 (J-aC jlj t aj_frJ ^Jll 1 dj^i jdLidl L-liuiil LaA (jdjjfiVij lAjolgJl 

,JjL3 icil^A jA ^Jc- .4jjt&£/Lll djli^U vIjJ-1^ Jlil CjjaJI Aaijuj <4C. La iJlx 4_i*_uia]i 

V jl (j*).>fc Ti jl j £aj j]l dLSujl^xall j* AA*J ^aJj jl j£-aj JliLaCkid ^jjJI A^sKaII 

^yi\ \ .A -v 11 j \ ' t l i \ j^a S| } ' l( ~~- JLUl l < J t y l? °i . 4 A ^ i. .i ^1 1 ^LdJI dj^aj ^iIiLlA ^ jA*Aa!lJ 

4_AaJ jjull ^_^.gl^ a\\ , jj^Lc. jl ^alc. Jl^.1 j oXa! LJlc. SLi^. jA S jfc jail 

,_£ Ji'jl —•% 1! L, IiI'LkJ) j-a l. „ftl&a ^ dljl.uil C U>a _)AJ ^1 *jj J j^AJ dlLiLiill 1 AA jLc dl jl Axil] 

lA — A ^. jIa _ iu\\ ILa SaIcL ^aII ,_5 jluuJi OVi ^IojVI Jc. L$jjA3 ( _JkA A^j 

£■ j_a/v^cA] dJuA_da iVi **i\ Jj_-ija 0° £ 1-^-4 4-i^JjJ 4_2^tdail ^»jj jl j^LoJ O -3 J?*^^ 

reproductive plant biomass bl>!—iill iijSl! Jilaal -tile ^jjjIj ^ 

_A^l l—)U 'll" a b "i. J ^j^ia jl jl ^lc- _)£~ '' 'll ,Ja ^_i ajAjc. j 

jjAj CliLjA t lLa ^Ia^LujI (jjjia jsC- jl t jjAiIl jj^£j (MJ (jl Jj3 jIa jVI *Al^A 

4-;»j. '-H ^ loC-1 a )j 11 j^.i-^-v jjI£jj t _^Ail cilt' (JLa djlAlilll ^ \1 UTi , Lj->ut'i jjaJI 

A -v M^j-AI J oAa] Ll3j Jliljljjjl i ' ^Ur. -1.** li i\U jj^a 4j& LiS^ t it. l.‘’< 

jl J_^All J_A ^VL^ (jSl tCjLjLull ‘^lil JLa jAC, J^Ja 4-ifi.M.I 4jUrtwll ^IjjV Ij 4jjlia 

. djLuij ^jIaII lALlj-ail ^il ^ 1) ^ i... ^ajjLxjI 1 L_ajS-oil 

t-‘*U _ ju 'l l ^ \r_ ^ \ ^ *m 4 r-v jjl j iil l i» l l jj jl l ^"'t Li t J j^aJ AiLlISk-A <Ajj ^Jjlt a cllLiA 

^—3 l lS^) k 11 ^ jrt^k ^11 (_^Ac- a jilLiAll 4_)AiA]l djl j^LAl aAA j^ > 4'u 4 ^ 

J_it t4_j_Jj'oJl djl jAi_^J1 Jj jAl^—J La Liilc. . AjLuII Ay t>i lV ^pal^yal t CldLliil <Jh kn’il 

di_ LlJ 4_■iKjj.m c-1 ^_C.V l a! Ajo l^i9 j j£j (jipU-o 4 4j^k jlA\ 4_^3l£-a]l JLi-a ^ l^JLaxlxjJ 

A -j_4 A \ ->Lljtil <Aj 1 11 aAA jjdL Iajj .4 lU^Vl l^*3l_j-a ^ (illj j-o (JS1 djljJdJt 

, 4 ^ l l 4 . *Ts «i l'.’l \ 1 1 dilolAij l^J ^-qa4J (_^a11 A^il J) l$J 4_i*_iiiail ^.IacVI 


Insects tdl 

4-aJldai } S ♦ X ^Ix. dl (j^ljlA j J] dll ^JdJl j-o ^l^jl 4_ijLaJ jl jjduj AAa 

iaII ^^uL-oVl jA«ainJl dl jda> 1 1 j LjQYltQYlQ CClWlQrCl < -Sj C- d^ 

4 (JL_ v -q ^ a dl^ji— ^A\ j a SAjAC- L ~^^'*^‘■1 JlM dll 4_i-v J jjl 4■v^X^11 

* Lj_1a __ j‘ij;! i','-v \1 4 t-v jjl y\ \ 1 1 


- ooA 





A vfll SajI- 

Coleoptera 5-jiac- tiljaisJI 

Clirysomelidae 4 JjIc- —I 

— ill i\ Lol ijlAj)Vl_$ ^ ) A y ‘ i ll A1M *JI ollA £ 1 1 Ixr. j '■ iTt 

. jjJ—:> jl (jj—w till jl^ jl leaf miners Ls ^_a t(_$ j ^-il l j a^l l ^^Jc. 

eA 4-laJ j*a ,4 _iaI j jl^]l tllla .llAwJlj lAjiiLi tlll^jJalk^ djljj ^3 l^frl^jl ^^» a 

^—9 jial—iJI j-a U jic. _j Ull jlJ ^ ^Lvij j»3iluil j_jill Agasicles hygrophila £- >ill AijUil 
sj—% JJjSj tlilijj (jiilj . (V: v) JfLi Allernanthera philoxeroides AjjUJI 4. \) . r->l 1 

n .. ^ii i £j-iaJ . Aj^aII (JLlx) ^ tgij ^^Ic. 

A-uj— u*i^JI ^cil —£j \ - <& .^ajI utl V ^ _11 Jx-a_Jj ^_!i]l l^jlia. o^ia Ja_uj jOaII ^3 A t >>» i 

Longitarsus jacobaeae ijla ^A *Uj4]l el^l <xjLj S^hIaj Senecio jacobaeaSnCsjji 

,<V:V) 


A-ijLaJl 4 l u j -A -a I’ 4j jit ' i 4 •fc . fl l S J ) ^3 4-*4ilu*AJl (j-^-aj) Agasicles hygrophila rLauili (V :V Jil 

.(jt-u) Allernanlhera philoxeroides 


A‘ " j ' ^l A — A — aillJl ^ A-» aVi ..i J l fjaaj) Longitarsus jacobaeae 4 L*iii JH Jjijj (T:V) 

(jfa>ij) Senecio jacobaea 




Curculionidae -o 


^ ^yic- L»j CjlijJI (_ 5 Ai2j . AjjLu dlLijiia LnjSJ aJjLhJI oik Jjii 

U_jSJ ^Aj snout J vl; aJuUI oik i jjl JJ jviitj j jl 

4 ■ >' j ■ ■■ N J ■ ul t A _KUlt ojok Aiioi {ja . Ai^Jl j yo. j A^Slsdt ^)Loj ^3 LoJ CjLnll A •% u/il 

ildii ^ (o:V JfLij Caardus nutans A.a j . i-k jjii ^^lc- Aaiiidl Rhinocyllus conicus 

Lia_J j . oi^l ijjA jJl CjI j jjil ( _ y ic. AoiiioJI Trichosirocalus horridus A-^>Jt Yj£j 

(jlol—lo —3 Pistia stratiotes aL4' a ij Ji o. a^sLLo ^ Neohydronomus afjinis o 

, oJLlII ^4 0 Jj 'i. 


(t A V t i (jLmu) A-1 mirk 11 AID AjiSj (jjx»j) Cassida sanguinolenta a U j L i S ( 1 : Vj JUi 


U 4 4-%.AKa]\ 


(i Cassida sanguinolenla pi >u to . i l 4 -IjIjJI oi* <J1 *j < 

[j ji —i Jit—i Convolvulus arvensis (j—A^i—jo ^ Sjy (j^ 1 °) 

^i-illj 4_i*<aLi.j (£ : V AjliioJl ^JLljyuSn <_ylc- (3* j nC-1 

. *■** ^ ^ 4 4 QV) f~- ^2kl 




<- 


t A 






- 




V. ’Jit 




,jl jjjJI 4 


JS —Hypolixus mibilosus ^aII jc jlia. a ALUil ©aa Ja^j 

^ .>> J 4 \\ ^r~. o^uiaJl oA^J lAjJ i—fi^)C ,jlll ^ ^iV 

Ljl—jVl Ifr* u*a_J ^ fli J^Ia l-p^a yj* 0 *)} I' JJ .lA^)jAa ^-aj £-a !>Ja. aIa^jj 

U&AJ C ij_^0 aj^J, (JJ 111 A^lJ. {J*S Alii Jjjliuna C- ll'iaJ _J^\ ©AA 4.^1 In ■“n fjii ^aj 1l^-o3 (. |>V 

(J_£ ^_It _it 1 / n*> y-jUiIl jit jile o^)jjjlj-Q 1$ A*j CJjj^Jl ^>a^j .©AjIJJi 


CjI _jLill £^ j»A8J LxalS 4 jL- 3^/I ^j-a jjlill A)Aj)j 4 u1^IaJi 

* 0 t t 

4jl11jJ| 4J^>j]| ^9 t-al LjjJjjj IjLu o^aal^JI l o . ^ \a ^Jj a.la.,afV 1 ©^>^1 t_g^ 

p^jali ^ ^ ^)^la t ^)A^I1 (J^Ia jl ^jIa^I j^j AlLaj ^aII ^jjii]l ^J^Ia 


. ^)L&C- \ 4 - 4.3 ^ill . <Lal^ll 

fia/'W arctithorax <Lk pi ^Ijjl 4_*jL^a L-aul aLUJI ©aa 

—J b_iuji-p> (JA.Ia La^ ^uxuil £aAsjJ '(s- 1 ^ ^V*\ ^ (j^ajC.) 4i^.pl Aj\jLlj 

\ y _<u fj^in'l ^uJaj /pLal L5^ '-—* 1^1 _^4JJ - 4 1$ a*> <-lj^lj <L»IS1I a tl^W 

V V ^J1 ^>1 -^Ac* (Jk^aj A3 ^tj^^la I^A^Iaj ^jIj uJsa ^)JC. 

i-jjiAill AatJ y. a^>*-fc \\ oAA JaL^u aj^A o^a 3 -l=k.\ ^11 dlLull 

i4_ L^Iaj 5_j ar. ^ABj ^-a 4 a*_mj aIa^j ^ jjll 4.-^ iAjI ( _^3 lioBA laaj ^ 

Cjl__j^ai]l j ^ tnj ji^>Jl j a^)aA] 1 ^)LaC-Vl ^ U-o j > ■Q'v 

l aa ^_»^)jll ^jaxJI o^J-lc- vljVl-i jji .AiLull jj^-iall ojbj jjit ^ojlj ^j]t 

_3' ^J_)j L*>i jUAi jl i"v ^11 ^bu 1-iJj '..' ■ll /ill ol^jl 


_Jjj Ig jiij U j»LaJ _).LaAiC- . jM. -fa' ii 4»l^jaj 4^. ^Jia ^jUali) ^_ia-saj ^1 t^tjuil 

{J—a*j <A^jl LliUjliJl ^ja b -v \a bjaji L_iii]l _j*~a -'■> ^2 ^jJjuil Axa ?7 

"b.—£ ^—It (_$Jiijj ^jjl! Aia'l^ll aj.Ii-t.ll ^ALill j^iJall jjiJ ^aLi-la'yb l^A . ajbj l _ ? it 


, 1 g"i-s. .nV. (_^a (as. Aii3j a—il a a bi A^jlj Cjbjll 5-3 j • 


1: V JS—A Hypurus bertrandi * —A_>J1 (jljjl e^ji-b j^sa ^ L^ji aIjUJI 0 1a jjjjj 
(jl jjl ^ji Ulill All!Jjll ^ Uart'l 1 ^V1 ‘(jjjAlj All f^yajC.'j <ii.^]l (jljji i , ■Uxn'l ^jj]! (a_l 
blodi —ALHI ’T^^ajll ^ ^ ‘by!1 byj^l cJ^bl serpentine ^Ib*!]! ^1 ^all! (j-a biibAoJl 

J—A^.Vl 1—4^-at (_j—5 ? t j> an** i La-bc ob^aai jjaJall d.u^ ujlbil ^Jjll ^“Jl Jlbi. 

■ b-alt (_g '.«~ul (jljjVI bjajl Aia'^Il > j -1^ 11 baAit j j,>il l elbjj .^AibJI| 



(j*uU*xU Ao^ jIjij!) * -v^K 


_? (—a. “\:V JfLi) Larin us cynarae '»jA* ^ iljUi' »i* 

si — k £\jy j— 1c. dj’ — iVij jjSilt 2 JuL£Jt Cs\ (jJijj . Silybum mariarutm 

4_4iUil a^C-Ls ^j-a a^jju-a lIjIc- ^3 jl Lp_j3 ^_Ja^a -A .Y.^'I-n.II 

.j 3 .il!' ^-Ic. *Sj 3 x-Ut JjISjjJI -AjJlJi^Jl ^JJJJ IniVi AjjjVI 

^—3 Iji u si IjLii ojJl^Ji . ^jLo JJ ^vjjL* (j-a a jaiil JVJw e jJoJl aAA -Li-JJ Jill jli 

A—^k.1 jli . Aj jliil ^j3 3 A^.1 jS-all ^pjLud^J! V_iLaj ^3 j\ A . t ) , ii~ , l l JJ jjj Jib 4i-al£i! a_>lajl J 

, ^jl ) lij Ljj ^».j ^.3 - -^i ‘ ' A >.*u^ Jl^j l 

LaAj (^ W JSLij /V. brae hi * Neochetina eichhornicw i-Jul aIIUI ^Sh 

^ j_ <5 ' ^V w » J cl A_i5>_) ^oV ■ aA^lud' JllliV Ijjjjis /ja LaA _}l jJLuil ^Li jjl jjla, 

(i _djjji aj! jjj__j 4_i2kj] jlil' A.^jLx-a]l Jll ^-uiljS j jjJJa 

ij 3 —Ji Jij yL*. LaA j iEichhcrnia crassipes (* 1*11 Cu^j'la) L ^lll 3 jj <ujliiL^ 
V ^31—SlLi 9 tj—jj!l Ojj JJUi VJ ^3 V c5 iil Pontederiaceae A K^a i CjLjLu 

A - .j.aftii Jliij Jjl-:l_lj .A 9 jjAjjll jjV ^ j^V I A-« Jill j ■ »aJ1 lLUj 

1 ^3iic-l ji ^al^jjVI —jl ^ i jJtuII * a .a 4j-u ^.3 jmjj 9 j.^xo ^3 ^jL-alsj 

jj f L£j AilaJui ^ij A^j^iu 1 JliLii]! JjLjji% a ^..Ic. ljl^.1 J ^A*.jj iJjl® jj ^uMjj 4_lx1AxjVI ^ ^ Vi 1 -o.\l 
AXai.^ A3 ^vj]I ^'uAiij ; Q* jJ^3 jLaC-1 i £ . IA^oAj 3 Jjlllil 

(JSJ . pUdl i '' t^v*i A-aj'btil Jj.W 1 ^jL^aiia JllLuil Aj^j*V\J| v ‘‘ il jS9 AiW Aja 

ajjIo, jl ^3 ^ ji loll I^jLuj a j .\‘ 11 < Au-jII ^3 LiJajl 1 g 'la 

.'w_Jji ali31 ^J-UTw A]jp-dlj AajJ^-aj j£jj Jill ^3 1^.1 yi A^Al^all ujjIojI .AlolS 

A^s'^all l ^ q> ' A_i^.j^! jj-jJl A^3l5k.a\l ■" ^ JliA 2 w Ijl^, S uiS AujolIi AaK.'i J' ^. Ji.QA '^1 

r ) ^ ^ ^JCk. AjtJla JUlS j Aj.V.fcll .JJ'u.iLj 


A_aJl 


_^_u 



| 


££ vj 




j * i 


"A*: 


; V 




(■i) NeocUednu brtichi (—Z,tfrWM.v n ! H/r/m' 

^^ux* ^ jjiijLixli Curculionidac AIj'jlI AjuU]\ £j\ J&*1 

Buprestidae j Cerambyeidae , ^ 

^ 1 c- La Lillii l^-Lo!j£ LqI iA jji h-% 11 CjljUjJI jjjJkSjlxJI djUjj 

& J>\—L jj —jcj 4 —Ljia jlauiS^I -jjj^ Cerambyeidae Attic <jj£j Ca »-lc .jU jVI 

1—gcJ _pl ^Jajoaj aj,.u^ _jL*-5luJ Buprestidae Attic. Cal . 4 ua>l j 

jjC jj pi.lJki 1 >i) 4ttl*Jl oJlA ^y<o 9 .jl £.1 jl cla yji jl 4_U*iX-ft ^ \ ^li J-jlj 

djLp jA j Prosopis sp .4 ^alS>a ^ ^LaJu ttjlttjttll jjAj Jc. <jeJtloii Ci\ ^lall ^ 

. I^j CjJ ijLiljj Ail £J-Uol J ; j& JJ <GSi ^ 4xraL^ Cljltt-o 

Bruchidac Attic 

. 1 $_!uj <L*-alik Aii^n.) j >_ij.iaJl Jilj Att'uul ftttfc JjUju *aL 



(jljl *4^.11 AaJILJI 


Apionidae aIjIg —- 


Lj—« J_ j^C. .djliill *l_^l U* j jj-uJI 3 AljUl aJlA CjGJjj 

.AjijjLll CjljLuli aIjUI ajlA J'IjjI 

Lepidoptera Aaj^I\ 4jiAj^ CjI j*Wll -V 

Pyralidae <1 jIp -3 

A _Lal£il Cjl^iALaJI .4 ~v.\jkVI Ajjj ujI^uo^ ,jjj Aijlc. Cldlj aAjLxJI oiA 

1 jjV^ ^Aa tCjlijJl ^J^4 j djljlc OjUjj J <4ijA JJ a j,j» ^ 

^-o—*i LaJ Aj jjph^ol! t " il nV'aII ^ic. wHjLjJ ljLi a ji jl AiSj^ dlljAitilo 

^— 9 j-l — >ij -ii.n.’iViiJ aLUJI aOA cU-bc.1 ^ o±^.lj Cactoblastes cacforum a£1 j 9 

^_9 siJ_J_& jpUaJ .(V: V Uiljjunl (J _£j>ill (jilll Cjljljj 

^jx —111 ilil “>Lu * l*m * ^Ic. cLiJattll oIjLu 1 ^_j ^olaij ^131 parks wjIa^aaaJI 

. (Jill) IgJji (^yz 

1 — $j'ijj Antierecta (= Ere to) or natal is Ail aIjLxj! &:ia ^ij 

. ^)LaC.i A ■ A. 4 


i, - 


,: /'•**■. /* 

■’ ■ ; 'i )■ 




yi tliUjlLi]! ^ ^^u’l jjjiJ! “LaJtU Cactoblastes cactorum jP (_pUaJ jjjU JJ-msj i (V: V) JS-i 
.,«i*>j bjfi iftll (JpAJaV^ 8 jIIaSI .Lii 

Nocfuidae 4 -SjIc- -lj 

Jj } <jlj <4lJ CjLll^a l^Lol aJjL*JI e^A ^u1»j 

4j_j^iJ3_ijl ^ ^jlc- 1^ (jJlilj .4-ac.li 4a&! j CiuJ jjl ^11 >jlj Ljla^yll .Jjij 

. jLJill ^\c. -iS jl [jjiJl CjljLi^ (j£j 




Gelechiidae Alllc -jr 


_j3ij ajljl_c. dijlijj .'XJa ^'Wuj 4aj,}/i Igaklii. 4_a3 i4aaAj aadljitea. 

iljAl—j j I ;jia*-dlj ‘(jljjVl <—ilj jl Jojji jljjl 1 ij \j» jyiaxJls ilHjISjJI 


* ^ jd CjIajLlus j' (j! jjl 


Torfricidae ilibo - J 


4 l^o-^ j j 4'. j^i ^j^ jji 1 j *vt-k. 1 Ji /m c ^-v-^ 1 1 diLilji 4 1 d.AI I L-d jjj^I I 

jljjVI <—i_Id jl iajji jl (j^«j CjIjLu]! j^ylc- Idle. 4 j5jj diLjAiLLa CjUjJI .mottled 

Cochylis * —dJj3 4—liUI aiA £-uj jjd! CdjdiiJI 4luJ jo .djLuS! $1 j*J ^2 ji^'i La Idle, j 

4j jjj4 jll ^^ie 4jdill1 CitsjJI lad .Senecio jacobaea alricapilana 

,(A;V <Jjjudl jti J4U 




■ Cochylis utricapilanu 4a 1' j4 ejli jj Senecio jacohaen <Utu-ii JjU» (A:Y) Jli 


Arctiidae Aiilc -—A 

iLithosiinae 1 _ 5 — t — =*-« udiUI — e Cj ^ jjjl 1 $«. m t4d=u4 j±a -1 ^-. I cdj i~d j.~.'.-v 

j>—li*-= Arctiinae j—odl Cil^l jilt 4dile diad JSJa .Arctiinae j Pericopinae Ctenuchinae 
4—jjjS CjIjj*a 4—j aUaLa Idle ejlljJ! .4jilj jl jjl tlitj illLijj Idle lAljldl adi ^I jjl 

£-« Cjc-Uajail Tyria jacobaea ajdtdl 4 IjL»J 1 a 1 a idd jd^. 4 IU j*j . jljil jjlij 4 LjLj 
Seniso gacobaea 4 . * d.~J I 4j* (Chrysomelidae) Longitarsus jacobaeae aleiidl 


. j Lji 


*1 


Gracillariidae 4 HIp -j 


Jj —« leaf-miners (jjliil o j a •>ia.li AiaSA CaLilji AilLuJI dIa 

■Ji.1.3 Lillfc _y.i*all Ci-Ia-j .ina-rjll (^jS jii ji£i tli't-vj ^j) .bloch _jill 

.(jliiVI Cjli ^ic- J\ Jjaill 

Lyoneliidae ilA* ~ j 

iil—iii ^—ill (S:V JLl) Bedellia somnuienlella ,jii*J! Sjj' 1 ° _>“=“ ^ 

j_« jji\ j jV' (J -3 liliii ^lill ) J ji\ L^j^aC. JiLi. Cili Jill £ u-aj . A.jjj/.'-w jl jj: 

jia_jC.) ■Lii'Lall Ojjlill ‘LiSjjjl ^Iac.Vi ^xia nil ^ ^i]l jj-o ^;,■ .-lj La uj J-^ill 

. |l I ^V1 




( j^-Ajj jJajl 'L Ju - Lilijillj 5jU«aVI jC-'i j Bedellia yomnulentella ^3 (V. V J J1»A 


Pterophoridae ‘Uilc -£ 

LjJj.! .(i * :Y JSii^ Emmeh'na momkiclyla 5j£'jsl1I j~om AilUJi oja 

/j.i^ki-i ji.ii ^ ^x-xj' Jw j \ i.-ill rS» a .~~i,' 1 , v.j .^^il»jl *Llk j j a le- j LjoJ oiA 


AjaSkliaiJl ^ -ll 


VL-' v_LLik s.—»l. 


^-LjLl! 1 A^aJLi' . UJ - 1* 




(jUuj) jJykJl “Otiiak ^Jc AjiijJl ?Lui Ciljjiilj (;J^) Emmeiuw mondaciylu “LOI.,>3 (^ '■'') 


Oil 





jojJI 


Colcophoridae AiSlc -Ja 


cs —* 3 ('I "\: V JS^.j Coleophora parthenica ja^a ^ aLI*^ &aa JI«jj 


V_j '—jJ JiUJI ^a j Sal sola kali Vjj-JLJI a , ^ , k . i% 




Jj! j! Sja \ jlilcl jlu CjLi-i ^Ajll 4-aljJI CLilijjll jJi.aj AjC-ljjjl ^juLiill 

J—j'j' J- L>"j’-J«-“ Cy- oH 1 ^' ^ ^ ^ JJ^' ^ 

yiil ^ i-v 4 tj 'Vi h ,_s^' A n AilaJl ^-3 ■ j-i ■JjlijJI oAA 0 ■ si .*u . 

. Jjjj) _^$-ui JjI jl ^ ,’rjj^JI ^j3 Iajj JaaJI k."jUil jij oJljAaJI CjljLlill ^ )u .aj . 

'JlA .<jl_!ulj ^3 'uAajI o^JlaJl o3A .4,J.„ ; (Jida a^)* 'ii n *l l o3A ^j12aJ 



(jIjjj) Vj*<*!LuJl f-Liii (jxoj) Culeophoru purlln’tikii ASjj (l ^ :Vj JS*i 


Hemiptera -Uiuajj Homoptera A^jLixa -d j-itaJI -V 

Dactylopiidac Aiil^ -1 


Ajjic. Sja Jvd 1 ' -id j..' A Aj I .aum i.^l J.';, ,n/S A_ixJk' H)1 j !■'■-»d d-uj 

ky • j4“°^ ^ . liable. ^ U j^Jix (ji Pseudococcidae 

;j—« 3—Ji«J 'Liik.jJjJI 4■a-i)l.£.a l 'l Uci.'uj \-o\a IjjJ <-_u«Jj V) aIjIilH oii lllC-i j 

. »J_j^L±k^all 

Tingidac Alii* -i_j 

—*lu —ujL o3j^)— 4 ^»L-i—^1 wjla I^jUj ^ ^ qa Jil /a j >», -. 

-JUjVI ^_yz dlljjil -u^r. ^-iLkilS ^lc- Ia-c ALc^k^ll ^ j 

c “ v ■> ___ _ 



Ijl 'll ■ 1 . 4^^] ^ a -V* 1 : < 


. AiJI SjljS .l)l_yj Lo-ij 2 - aliLdfl Ljjay (jt ’lS 0# Aiim^’ii -~-w. ~a -a:V' ) 

iAjjUjji l^ijljc. jLnaJ La 4^.jJ J] 4 i J -iL<rL'’ia 4_ijtjijl lilL (_ya ^)^.«..) (jj)£j 43 

^—s LaU Ijjj Teleanemia scrupulosa s— mJj • 4 naa . > jt 4 u .> Lr . La] jjSi La Ullc- 5 

.(l T :V (JSai) Lantana canTara l-uoH ujuc. 4 -- L> 3 'o . 4 ^A'i£_a 



(jLuu) i-uJll uuP tlLuJ ijjaiJt 4aJliaJ1 ji ^a^vauaaJ) Teleonttniu scrupulosu 3 yLia (' V: V) ji*L 

Coreidae 4liLc -—a 

^_lc j—a.Ylj JjA_Jl Lff ic. ijJijj l$-aa ^paajil (AjJiJI a4A >Aa-a 

.ejjiaai mjljj ^Lijj L$i* A)4c.j iAaai^aala 4 jala jLaJil jl l$-La (j3i» ill . (, I jaLaaJI jjljjVt 

Dip ter a jja>' i>.Si Gii JjI ^L*aJt — £ 


Cecidomyiidae 4lilc -1 

-Sj J-?aj' 4j|jj l A .- JJ (|V^a ^a c ^Jja (Jfil o-ilcj a H 3 J- ; ir . . -1 -Jljl 

i_£ 4.—iluS 4_aiLJI £-1 jjVl ^ Aa-a Lai iLalj jl 4_1 jL*JI a4A jli*3 ^l^a (j5L.aj .AL^ia jLo'-'iJ 

\—$-}3 l aJ i Ljl ijll c- I j il (JS 1 _ s Ac ^1 jjV I (j jSjj . ^jjLo Ig-ia (Jjlsjl . 4ll.aLi.aii ^JaaJl L? lc- 

,4jla-all i" il jijakil i_LUaj 4l3L»JI s 4& ^-1 _jjl 3^a Ai4c ^jjlj (_iaj jLfc jVl j jljjL/l 


Tephritidae ALlc 


J—a.lo 4jl it3“' .4 AKa a 4 a la 1 1 j a Aa.al i4_j-iai aLa jl ^^ ^ li o^yjo-a dii^yjaa. 

. ^)Lajll 4j4ila jl * La^ji jl t4_j^al]i ^^3 HLkjl 4jtjl_i_aa aljLull 4.a ..i'ii 


ol A 




Anthomyiidae Alilt -£ 


jjj _3k (jic- i _yi &ii ; ih« a djlijj ^ .'j.'ij (jSljj jji-k^a k_jLii 

j'jj' \—jjlajj Pegomyia mixta aJjj jj-« y aIjUjI d^a Ji-s • 

_jll ^p jjl! ^ (JjL»JI jljji kjS laliil AiijJl . jLJlj Am j . ua 

_xiuil ^clIjI Jl l^jij jJ o^lLu ^ ^yi Jjv'i) t Li, _y*Z- j- 4 .Jj'L ' 

ojjl_*-* (j-ic. 6 jJiftll IgJ ^jfLj Liillil! Li ASjall i_L*-eaJ Lo^ic- >■ kr.LXn 

.A ajKii (jy^a.1 A-jL-alj AjLa-svcJI 

Agromyzidae Attic* -J 

<(j\. -ail ililaJll -l^i ^h» a . J ji ^)Sb»-al jj_yl djlj L^aLui^l t ^II ^)j* >-3 ^Lj 

. (jSwai_ 11 ^ lalijl ^aJu-oj l$-u ^a*Jl ( jSi i serpentine JSjill ^l^ltil ^ jill l$-aJn» a j 

.CjLu-JI f -»h« a ^3 ,lal jJJj uljljLull /j-4 £->"“! J <_$JL a dilj £*1^1 

j ^1 Melanagromyza albocilia (JjIjlJI c3^ j *" ^ AttlxJ' oIa <JL«uj 

1j _^-aj Iaa Axl^v^k ISUil <__jLj^I l^A Ola^jj ^jivj . A-ujuLa 

.CjUill 

jLcj ^1 Phytomyza orobanchia A>Lo ^ Ljaj Attlxll JIajj 

iJji -a A-b^31 ^LjLii J (J-u^ala-a (J-°Ll}l \ ^ Hlrui Ail tii j]Lg-ll A_,l u* 

2_i*-aJ uL U^> (JJ^J Cjla^iilj <jl_^a V Jl b jj'a £^+*3 ^] L>° ® 

^yjt /ja ^j^kjall ^ t.LjJjyjj fcA-jSjJ ^)LaC.l Aj^Ljj A3^j]\ ^yu .AjL«--iq uliljljjJ! 

Cil u^ jjtfij La£ c^ r:V J£jiJ ^tjJaa!) s^li ^pic. ^jjjull Cjli^yll ^ ill ui^ 

Cj\ 5^>J1 —*j si—a y :Y J^-^) ig iK»j j i^_»iLa£jJ t. -j.ia.uj L<ua S J)1^)J1 a-LLa 

q oji^.1^51 ojaiII ijrwlj CjUjJI ^s^c. jIjIj . jjA^kll ftl^jj 'liij j.^Y SjAill 

—c- Lff^ -1*J ijjixuJI (j-o ^ L>iaj . Cltli jj V — ^ 

sAjjSil diaj OLjLuil Liao ^3 Aa».l jin La ajlc- 


'l l -k *1* d_‘ ■%. J J L-l^| 



| jLwu^ 4 jL.*3-» >ij jJlA jLu v (l^iaj) ^5 j*®J jjjj (jj Jiii 4-aU AJjj (^ i".'V) (JIaI 

.(MVt 


Trvpeti'lae AUte ~ 

’— <j* j Urophora macrura i CkaetorcUia ruccinea ^ j.£—a. ^-a* ^ biju]! ai* Ji<u 


Jj- 


•‘Uxu. 


-■ j! jj- Centuurea caici/rapa <baia jl "i ..< v . a .' >u ,jUjba 

CIj’lajjj ^ic- 1 a * t~i x J £jJaj . *b-}Lk-*aua v .i I Aj-<iaYI wib L £ ^jaJI 


Uj <u»- b^aj'i a jbvll ol* ,1a I ^jj .jjAjJI t. '}*•■&'' Caa j j_jJ' Jab L^sjjbi -CL'-iaJI Cjli^^jJi 

■S^S 

Tliysanoptera Aaia'il' 4 jjJ4 Ajjj CjI j*ia -o 
Phlaeothripklae -' 

_II j CjL^JiLi \a (jJaxJI .A tiii~i.g jl «ajli A >‘>1 wil-i iUllc. jjjiil 4-i£l- '-llljba 

j_3 1 _ m! p I ^j! l jjj .\a .b-)ljl-ii]l jj-b bJUl jJoaJI j ; _£uijj _)aj' 


i_>=—ia i_5—3 L io! blips urichi ^ bia i 


,lj ^.a-j fc^vbLiaU ‘aiaji^jjli *^-a3l S Jl Jla>a 

• ^ CMemia hirta biJ'ail ij*j 


£ V . 

ua >•-' » * 




AaSISajI 


Hymenoptera ^ajUit 4 jjj £j\jAa -1 

Tenthredinidae AlitP -) 


4 ^J 1 n. -v T il ij^x^a £-i jl)!\ a . jAjIjJI ijgi Ld^j 3 ^A-UaLjkAll Jj£l 

^_<fcj 4 ,.-"vlrk.^ i Olji^j^J Aju^L^Ji c^lij Cjlli^jJI *Li Ax\ ^ ^ * J)«a ^)-l5ii Jj^J ^ 1 _;-j\j^ 

oj 4^ all ^.iJa_—4J . AIlJI ^3 eal ^ Jja vg -1 J-*y ^ 11 ^ 5 -^ A^a^la CjIj-^x-lo 

* ^ .4_ia^c ^£^al J^4 j! Aj^jII ^ Ajia. ji Asj^ej bj^e2 ^k e-ljjjJl 

J)l -j V . Jjl—£jl jl j»lj!jt Otaju^a l^.Ui JJaTl j jLa JiV \ j\ Ajg^ . al ) Cjj\ j^-y > cl! ^Jc. 

. Lia^l ^xj {JxsLitail Aaal^-s ,^3 ^ jja. J4aj Aljlxll aii ^\ _jjl ^ai 

Elurvtomidae AIjIp -uj 


J_5J CjL—xLila Igj-a {jJaxxlli i \ g j 1 j>^1^4-‘ ^k d) jlixi . A y -**.* aaaJI Ajij3e ^ojlje 

J)^£j 3 jl ^ ^3lL ja^' 1 0 uax-ij! 

Ptcromalidae Aite ~£ 

.^l^jl -A il « iL. ■ ^ \g.'i<a ^uaJLil) ;4^ivjaV* OLaju^c ^ja AiaLixo 4x- jaX 4 Ajjlxil v ja .3 u 

4 —ai\£^il <s ± AxcaI 4j Trichilogaster acaciae longifoliac £\>J- ,j^ 3*.! « p >j 

AJuxIl ^ 3sJj Jxi. ajJlail .Li:j5l ^ /icY/iWt/ lo’IgifoUa<^ s A j sA 

aX—& ^JL&a CljJaj /jl 4>^4 . JjLuU AjjA^I .Ax l^ jjau oA 1 


inflorescences —j ,^444 V Ajj^jII ^'jJI ia 1 ^ -lie-j ^Uili JjUIi a^>elail 

■*4 3 j4j£ 11 % r» ej^s C J] p. ij i jj3 3 I 

442kj^i4ii^ Aai'^-cjl Jla^s ^c-lj i.,>j4a j—.aic^ 4 j1 ^Ax 'x-'uiojj 


Acarina CjU*j jJSi\ ~ T 

4—jajJjjJi 4, Jl ^—3 OLuijjl£Vl jJ-lalw) ^ l .^j-cj JJ5 

eijjui; I^jIjjTjIj x-aui.j oLkl'V i !^.j el j SjjaVI ejJJ-Jl ^a a^I Vj t ^pjlel^.ll 

i ^’TT ^!w& CjLl-i ^ ;l£V 1 Aira^l Lia ^uul J.WjJ AaileLd jla-cJl . l^jua'ujl j 

leA LivLa jAii-il 3^ . »• lal!l AjjLiLc CliLaj3 4jtVla.^ p i ^jl ^31x1 udi3 -li-uj 

^'j^l—£V) _5—i •>>-J.alj.il sail \a dll3 j ♦ ila.ll 4 ,in. ^1 4_3lPotII oiJjIS 

! ^pJUxaul AaiLaJ 



(jmjUSaII Aoa 


. Jjlfcll AJa.j tjjSj J Jdaijj Ajlii] joxJa ^JjljC ^A« Ij JjSj j' “1 
. AJ^Llaj J$ t.*ij Adi-miaoll d_i j^lail diad Aja£ Adj^p Aolija ■ - > — T 

a j\ —u i ljul l ifrUSJI jUjc-VI ^ cJ^-p) ajI JpB (Ja*aJI aU.jvv>i ^ aJIc. »c.li£ jj -V 

_pt—S jj Lgjl djLajjjLSS/l fjc. A-ijjvJI (jx .^(jJ^psVI j JiiajSl lawjjaj JloiVl AAc-j 

,A_Lu]| JSLi djljd a Ac. 

jf — dLlall _)P k ^‘ 11 jUSc^l JikAA^ JjUJ! djtpil L'^iaufl \p^yJa a_3 /j^ ^ic. *_JAAJ 1 ~ 1 

l^-Jc. iwjjjpi ‘UjjjUa ^ ij 1 Cy> ajjc jail djuLpil ajca !j^jj tijj (jdliaJt jjcj 

.JLi^iaJI SaU 

. inundative release (jjjiil) ^ ■ >»,wW <^^£11 J^Ua^U LJud jjS j j — o 

d>-° Add- <—fi j j AA a - fl J-adAdaiP < pd ^ aji i,a ill ^t _. p'i Jj^Sj ; i-yj — ’t 

■ 4a-al£.all £■ _jjJI 

A dl i ■ l ^~' 1 djUajjl£YI 4d^_jl jdpl 4^3l£aJI ^a-ga'iC- ^jjiu ^aJJ aAj — V 

djlA_ad io jA_J] AS3 ... \Iuu t _^ojJI j_Jliij (JlPajI <Ja±u sHjLxaii A i.uiiLi AjJPl 3 AjAdd] 

La ^J ' . a d ' lj& A-aAidLaadl dJdLjLaJl .^Ia£a^ Ja^Udj 

Eriopliyidae ‘Ujlc. -i 

j—1L..I_j .djLu!! A ^Ic. A.i.'Ti . O® J'j*) ^ & J)X. (JliLkAjjjlSI 


Clil_lil! c-i^sj ^ii3 ii-Jj CjLu]i Ajy n'/il ^ic. i m J^ x ^ J ;■ 

A _^ ujLuijjl^VI o-iA j\A l^jji A al‘\-wnl 

Eriophyes i^yyj —Sri/1 j»lAij—^1 'i —xa.lj]l ^aUBI d>«j ■Wr^- ij^ » j±A 

.IBI Jiuii ^ Chondrillajuncea f^W: a5^’ chondrillac 

Tetranycliidae -ej 

j- jAa-all ^jic. a»aj .Eriophyidae aBiIc- tliLajjlil ^ Lo>a j>j£I CjL-ijjISI 

Ada^jll p- .A:1c. ^Axial' 1 djUiB J_>a- IaaI^sI AjAc- jjaj .Laljji y±iuu V Ig *i£l djLiiil 

I'lex Aai—jaiadl j —& Tetranychus lintearius —£Vt AJa.i j- 0 i_S-^ (jijlBoJI (ja 

ij5 —5] T. dexortorum (T. opuntiae) { ^3 jc. ajjaa.! dBi£ .lAj^jjp ^ europaeus 

A^.Lxj ^ \r- ij&jJ djLu ^ ^ T V ^ T T ^Ic. ^USj /^a 


0 V Y 



- 

Cactoblaslex Adi' jiil Ajj^i! ^aII jd*il <_M ja^' <_?* j^a 1 ^ 

.(_ 5 ji.V' A % sISaJI j.- ^ Uc- JS Oali (jjllj cactorum 

Fungal pathogens SjjlaiJl CiLajaaII -T 


3 ^jajIaja^JI A nil A a» ^ <tA l ^jl a ^3 Aaai&V' OIa Aj^jlt&ll OIaO ^ - a aV £ii 

.Basidiornycotina, Ascomycotina, Deuteromycotina ^L^dl 

Ascomycotina Aaiutfl OL^taijl —1 


Fusarium, 


is, . " 1 "v ^ ^Vt A i QlOa^yo a’ il (^ga3j ^1 ~iA \. ..1 aJjLsaa i. “'i 

jjja Collelotrichum 

Basidiornycotina 4jAjjUll CAjjkill -lj 


£-Ij— iVlj —d') Holobasidiomycetcs ^ O^ ^Oill 00 Iaa ^1 

U Uli .(smuts o'n-tiiilj trusts li^all) TeJiomycetes iPhragmobasidiomyctes ‘(<5 Ayjill 
A i-. A^lfOil __^-aLi)lS AauJ 4j (JaJ Lj£.l^ji f ->A» .-A lillolj AiaJ tJjS/1 * t * All! gdjji Lj Oj 
i_0»j Phragmobasidiomyctes j->Ia!' jiO .j'^dul jjAmj j >?-5 6-° i^LOU 

Atsj3 -> J ) t j£l iAjjdis] 1 , oijOadl <o jaO' (Septobasidiales spp. £\>dt Jl«) 
d ^ " I_a* (jijj xS. (jOaj Teliomycetes Oll^il e-Oil! ^O j . i _jiiLo.l] OlOjOs aaO 

‘ . >i jl j m. .A 1 1 J-M ^ Aj^ jgjjdl Aaa 3\Ul (JOa* ^3 A-UAfcl \ A L-aj ua y O■ . . -a ■ ’ ■ ■ 

. Alga, ill j_>*jLOjl 

a .die.jll ol jLill ajaa ilU —Oil aJlc- oLOjaia Uredinales Iaaa3 .1 I lAj jji»j 

.a —dlac O'—jjj Jc IjOljj dlldlj obligate AjjIO oliLiL ^j vascular plants 

AI j t ■ .0 -1 A ... a J . aV tr. lalj ^LxJ 1 £ai 1 OQ. r. ^3 Aaa3aa33_lo AjIAaa3a 1 .'' . n^Aall 

lP 


a— 2 >iLL« ^ —a Puccinia chondrillina o^J — ^_w—“ Aj'oal! OlOjAAtll JiSl jjj 

^—a (_>uj—aJl ij^ij Jai OaAiOul Iaa .ChondriUa juncea aOOJ' 

_ a J_JAC . la -1 _j A /itg. ^11 OljwJili AjjLi3.j OO 3 jAiAi 1 V as\1 A 1 " i'i aa. a'i\l LajI . J-'F'j ' 

jjjpj O'u'Liill > tn. Aa”', olj’AAay' aA* systemicallv Ujl^ > Aij'jJt otjUJI ^jaxJi OIjja33 
yJljAil yhi IaSj .C-I^j' A_l J u. ) yJ Ia^IaAjJiI ^Jj..i i' l ^jaj y 0^^ ^'a^aa , JjAjj! ^Idjl ^JlA- 


ovr 



^ ‘it - ^ ^ < 1 -V *> A U 


lalj t^ljlai) — ^. s-*-l'Y\\ /jm 4-iilc- dilj ^ ± “ , j ja m ~ UjLiajjIl ulA x-ifaa ^j’_a ; 4 jl v l ' •' '1. >■ j -■■*' 

IaJ ;V' -j—i*jl ^ aIxoV^ Cy*3 ■ ^jljuaCkl] oJu^ jj^Uc- _^ai*-j 

*>—Ijlc 4—ail£^ ^—3 j->j_s -jijl* ,jl] -jjl^ii jillj Entyhma ageratinae £\yi!' “Ui^j 

■Ageralim riparia >—a. ig"i> ^ «j < 


Dcutromycotina ‘U.aSLil) Ciijjlaill -—i 


■ Sexual forms "U-n iaJ I *jiji>! ^Ic- <—ijjiull ^.Se >■ r...n UjU^iaiil aMi ■—a/u rt\ gn 

Hyphomycetes <~j —^ —j*.jijs jj-J stjli^a—U Uij jji^a J) lg <u m8 i j£J aia J^oallj 


jj_J .“Uc-liL^i iliUjj ^jic. fan nia\ a.nil si* .Coelotnyceles 4 a ..t j 

jLLjl iJj-Lj ^- 1 x 2 .i.ji^lll ^ua'i J^JI Lai i jxjL'i;-» 11 “Xjaw 4 a- 3 '. 5 t i-ifi D-lj- 1 ^ aji'l fa ^ i fj'j I 

u —3j (^ *:V J£-l) Cottelotrichum gfoesporioidest clidemiae ( Coieotnycetes ) -jjl^i 


LUj s— a j \ — £-1 


JM 




■. i l V»u Uiu .C!idemia hirta A^ iK ol 


.4 ’i ■ sg'j 1 lIi'i 'i V '. 1 ^. <U^aLk *—a 5 * i’ lI-i \i ^jL 3 t 4 _jL^a^)U 



4 *ta j joi fa&jxi AiiluwJlj Collelolrichum of. capsid 


^04 fa J 1 '';■ - 1 '' ; XaL-aaV! ^' i:V^ JLji 


Nematodes 1 jjjUaI 31 -f 






LM-0*° 

Centaurea 


Au^. ^9 Ac j<jy <n\l oAA ^1 jjl ^ JJC ^JL ax CjJ 

l.-L^3I aCi — a — Sz^c/wg/z/Mt? picn'dis -jj. jiASV' g-J jf 


‘diffusa 


Vertebrates wUjlIaJl -o 

A_1- A 4^. jj ^1\ i. jcLJI j t ,Jxfi i A-uajLiuoa]! Cjlji ^J-Q Ac J^fjLLCj 

jj— il d du j CAsliiS ^jl Loii-ka Aji5\ ) \\5L idl A^jlfid) ua ^ A iI 11 

^1 Jjlujj ^xj J9_j A^jLoII ^jajI *4%'I 4jxilid iijLc-^Vl (J1 <w*Uh} aJ d!i£ . /jUiuVl 4_iic jiiwjjj A_d^j 
‘Cichlidae tCyprinidae ^—c — j ^—a £—ij .._ua^*11 £ I >iV l ois a* 33 c . 

Jj— elk—i ^ A-ijLil cAjLill j. 4 Jlii aCic CjLdlc cAyVI a is JS •Osphroncmidcie 
P ^—j ji ijjj— j-u) jjl JjV o-c^all s j£LoVi 1 j j-i-i* ~ik.ij) 

\\ CjVlA.il Cmj . d .'jjjik} A_ijLq j^jlsLcV Oi ^liCljl jLucV^ IxCal q 4l.l< *jL“r 

— *_) ^jLaAj - ujI (J- — a 1%dl ,_ja . SuJfjiwiA.il p I jjjjM ClL CjtijLxJ 4-*uA*jl 

. o ^V1 ^513&V> 


o Vo 
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